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Books Printed for R. Manby on Ltidgate-Hill. 


1 . Jklf £ T H O D U S Differentialis, five Traltatus de Summatione et inter- 
im A polationc Seriarum infinitarum. Anton Jacobo Stirling, R. S. S. 4to. 

2. Compleat Tables for meafuring round or fquare Timber, in two Parts. 
Part i. Containing the Defcription of the Tables of Solids and Superficies ; and 
alfo, the Method of meafuring Round Timber, whether regular or irregular, 
acording to a more true and accurate Method than has been ufed. Part 2. A 
definitive Method of meafuring Timber that is grown, or Handing by the fame 
Tables; alfo, the Method of meafuring Timber that is hewed fquare, (hewing 
the Errors of the common Way. By 7. Rowland of New-Windfor. 1 2mo. 

London, Nov. 20. We have perufed this Work, and do approve thereof, at 
being ufiful to the Publick , and to all Meafurers and Dealers in Timber. 

Tho. Ripley, Henry Mill. H. Flitcroft. 

3. A new Englifh Grammar; or. Guide to the Engliih Tongue, with Notes ; 
Wherein a particular Method is laid down to render the Engliih Pronunciation 
both more fixed among ourfelves, and lefs difficult to Foreigners : And a Effi- 
cient Number of fuitable Examples are infened to every Figure of Speech, both 
Grammatical and Rhetorical, with an Explanation of all the Terms. The 
whole being the Refult of many Years careful Observation, as well upon the 
Peculiarities of our own, as it's Conformity with other Languages, efpecially 
the Latin. It's Agreement with which being all here particularly diftinguifhed ; 
to anticipate, as much as poffible, the Labour of fucn as are aefigned for that 
Study. To which is added, a brief Latin Grammar upon the fame Foundation. 
By John Kirkby , M. A. 1 2mo. 

4. Bifiertatio de Confervatione viriuxn vivarum. Autore Phileleuthero 
Ltpfitnfi. 4to. 

c. Geometry no Friend to Infidelity ; or, a Defence of Sir Ifaac Newton, 
and the Britifh Mathematicians. In a Letter to the Author of the Analyft. 
Wherein is examined, how far the Condudt of fuch Divines, as intermix the 
Intereft of. Religion with their private Difputes and Paifions, and allow neither 
Learning nor Reafon to thofe they differ from, is of Honour or Service to Chri- 
llianity, or agreeable to the Example of our blefied Saviour and his Apofilcs. By 
Philaletbes Cantabrigienjis. 

6. The Minute Mathematician ; or, the Free-thinker no juft Thinker. Set 
forth in a fecond Letter to the Author of the Analyft ; containing a Defence 
of Sir Ifaac Newton and the Britifh Mathematicians, againft a late Pamphlet* 
entitled, a Defence of Free-thinking in Mathematics. By Pbilaktb . Cantab* 
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Intire SYSTEM 

C OF /$ 

ARITHMETIC- 

CONTAINING 


I. Vulgar . 

II. Decimal. 

III. Duodecimal. 


IV. Sexagefimal. 

V. Political. 

VI. Logaritbmical. 


VII. Lineal. 

VIII. Inftrumental. 

IX. Algebraical. 


With the Arithmetic of Negatives, and Approximation 
or Converging Series. 


The Whole intermix’d with Rules New, Curious , and 
UJeful, moftly Accounted for in the PREFACE. 

The Algebraic Part it rendered more Plain and Eafy, than hath been done, 
by Inftrudive Rules and Examples Literally and Numerally, in a Method 
New: Solving Equations, Simple, Quadratic, Cubic, Wr. feveral ways. 

And in the proper Places of this Work are An Accurate Table of Logarithms 
to ioooo, and Rules to findthofeto ioooooooo, and Natural Numbers 
to fuch Logarithms j with the full Ufe of the Table in Multiplication, Di- 
vifion. Involution, Evolution, and in the Solution of all Cafes of Com- 
pound Interejl, of which there are 24 Large and Exquifite Tables, (and 
one for the Valuation of Church or College- Leafes of their Land) as alfo 
thofe of Simple Interejl and Difcount , with a new Method of finding the 
later and the prefent Worth of Money for Days. 

Alfo Ample Definitions and Explanations of Numbers, Quantities and T erim 
ufed in all Parts of Arithmetic, in Alphabetical Order} rendring the 
Whole more Intelligible, and Eafier-Leamed. 

With an APPENDIX, (hewing the Menfuration of more Superficies and 
Solids than any Book wrote purpofely on that Subjedt has exhibited. 

Neceflary for all who who would in a (hort Time, and with little Study, acquire 
a competent Knowledge of Numbers and Species, or would make any confident- 
ble Progrels in the Mathematicks. 


By EDWARD HATTON, Gent, 

■ — ■■ 

Cflirb Cbirion. 

LONDON: 

Printed for Richard Maury on Ludgate- HiU. MDCCLiJI. 
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REATNESS and' Goodncfs (you know. 
Sir) compfciatl the Rational Specie : Ey 
Grcatnefs I mean true Magnanimity em- 
bqlliihed with Learning and . Science % by 
Goodncfs I Ibppofe fitch afHonc &s above, 
finilhed with an humble condcfccnding 
communicative Temper or Difpofition : And by how much 
any one excels in the former, by fo much he is to be ad- 
mitted for the later Endowments. I need not tell the 
World how much the Qualifications and Acquirements of 
the firft kind are your’s, Sir: Your Learned Treatifes of 
Philofophy, Aftronomy, &c. in another Language, are fuf- 
ficient -Indications of that : And for the other, I have ex- 
perienced- your Cesdefcending, Generous, and Di ff alive 
Goodneft, not only in your giving me an Opportunity of 
being known to you ; but by the many Favours in fo Ihort 
a time received from you : Which propitious Providence 
having lo ordered as to be the Confequence of my writing 
the following Book, 1 could neither jufily nor naturally 
think of Dedicating it to any but Yourfelf. 

And altho' 1 am far from having intended this Treatife 
for the few of your Superior and Univcrfal Genius $ yet I 

A z am, 
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am notwithoutHopcs, but that upon impartial and par- 
ticular Perufal, even inch as You’ may find fome things! 
Kovel and Acceptable. .And as- Cor thofd who have not^ 
but are dcfirous to acquire, the Knowledge of Arts Mathe- 
matical, (a Study fo exceeding! Pleafant. and Ufeful) I have 
endeavoured to guide them at lead to the Entrance of that large 
and unfrequented Path, in which you and fome others of 
your moft llluftrioufly Learned ,&oyal Society have made fa 
vaft a Progrefs. 

The Preface enumerates fome of^thofe piany Things 
which I take to bd New, and notcdntaincd in 'any ether 
Treatife of Arithmetic in our own Language : And for 
what is m others, 1 know you are a much better Judge than. 


. ' .. ' • J /; : 

" SIR, c ; 

. .. . r. \ V 

* , • i 

Tour Obliged and moft Humble Servant* 

■■ ■ ■ :.! • !■-: ; _ ,* _ 

- . ■' I \o f/r . 
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Edw. Hatton. 
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TO THE 


READER. 


AVING for many Tears pajl fpent my Leifure Hours in 
Mathematical Studies , and not meeting with any Treatife 
teaching in a Succinct Order , and Good Method , all the 
Parts of Arithmetic ; and having made Emendations and 
Improvements in mojl , and invejligated and difcovered 
things new in many others : I fuppofed the Publication 
thereof would be accordingly received by the Studious in 
this Art. But to be a little more particular, I have , by way of Intro- 
du&ion, inferted very Ufeful and Copious Definitions of Numbers* 
and Explications of Terms Arithmetical , which will admit of the IV hole 
being eafter underftood and fooner learnt. I have next given, the moft 
large and plain Numeration-Table ; and Tables and Rules to ajftjl 
the left knowing in Addition without Pricking and Carrying ; and how 
to addMoney, IVeigbt , Meafure, &c. by one Rule: Tables 0/ Weight, 

Meafure, &c. in a more accurate Method, and more various than others: 
The Reafon of the Way of Working in Subftradlion and Multiplica- 
tion ; and in Multiplying by fever al Digits, I have given the Reafon why 
the Products of all from the firjl are put one place more towards the left 
hand: Alfo a large Table for Beginners, and a new brief one of my own. 
Contrivance for. the more Skilled. In Divifion Ibave fhewed four (everal 

a "Ways, 
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Ways, with t he Reafon of the Method of Operation , and how to fndall 
the even Parts of any Numbers , winch is applied in finding the Aliquot 
Parts of a Pound Sterling, &c. And befides the plain and beft Way of 
Extracting the Square and Cube Roots of Numbers, I have given 
Rules how to do that of the Biquadrate by an Example altogether New, 
and mufi be ejleemed Curious , especially to tbofe who are not acquainted with 
Algebraic Canons. In Progreffion you have fever al things not to be found 
in other Books of this Subject ; as Rules to find the Total of a Series pro- 
duced by different Fa Hors, and of the Changes to be rung on any Number of 
Bells , &c. with the Reafon of the Abftrufe Rules for finding the To- 
tals of Series’s whether the Ratio be Arithmetical or Geometrical : And 
have recommended ibis Part of Arithmetic to the Learner's Perufal , and 
not to be paffed over, as is too common both in Books and Schools. And 
whereas others on this Subjell give but four, or at moft five kinds of Rules 
of Proportion, I have in this Treatije exhibited Twelve. The Rules 
of Practice are far more Numerous, Brief, and Methodical, than 
any done by another Hand : And here are many things more than common 
in Fellowlhip, as three feveral Ways of anfwering Qyefiions, &c. as alfo 
in Alligation, Barter, and Equation of Payments. 

In Decimal Arithmetic ( befides the Hint given of a New Specie there- 
of ) you have fo many things truly Novel and Curious, efpecially in 
ReduUion and Multiplication, as would be too prolix to enumerate where 
you will find fome Anfwers exhibited by Jhort and accurate Methods quite 
contrary to the General Rules given for Addition and Subfir allion ; i. e. By 
Adding and Sub ft railing one and the fame Number, as Units to Tens place , 

&c. and the contrary. 

And in the Ufe of Decimals , befides the Way of Anfwering any Queftion 
by Decimals as exallly as by Vulgar Fr allions ( which to me is wholly new ) < 

you have the only Genuine Tables of Difcount that I know extant, 
with a New as well as more Brief and Eafy Met hod of Computing both 
Difcount and Prefent Worth of any Sum for Days, (fo much prallifed 
by Traders) the Foundation of which you will find in Algebra, Chap. io. 

/ have next fhewed the Arithmetic of Duodecimals and Sexagefimals ; 
the former ufed in Menfuration of Superficies and Solids, the later ( chiefly ) 
in Afircnomy, whence called by fame Afironomicals : and the fe I have done in 
a nnv plain Method, and for the more difficult Cafes. As to Political 
Arithmetic, I have faid enough to Jhew its Nature and Manner ofProcefs 
to difeover what is required, illufirating the fame by Examples, and have 
r t f erred to ethers who have purpofely and wholly treated thereon. In Loga- 
rithms I have omitted nothing that I could find neceflary or deficient 
in other Authors ; and believe I may with Veracity affirm , That no Book - 

of 


Digitized by 


Google 



The P R E F A C E. Hi 

cf Arithmetic affords Jo ample and plenary InftruCtions on that Head : And 
have endeavoured to- render that part which has put many to a Ne plus 
ultra ( as being fomewhal lefs Intelligible , and not eaftly retained in Me- 
mory) I mean /&? Addition and Subftra&ion of the Logarithms of 
Decimals, plain to any of a moderate Capacity ; and have enlarged in a 
familiar way on the Ule of Logarithms in Multiplication, Divifion, 
Involution, Evolution or the Extraction of the Roots of all Powers •, and 
in the Solution of all the Cafes of Compound Intereft : As alfo how 
Operations in Vulgar Fractions are performed by Logarithms, whereof I 
have given you a large Table actually and by InJpeCtion to ioooo and 
made it fubfervient for Natural Numbers, tho’fo great as ioooooooo, by 
help of a Table of Proportional Parts ( there alfo injerted ) or without it ; 
and have taken the elaborate Pains to write both Fables all over with my 
own Hand , that I might the better anfwer for their Accuracy : In doing 
whereof, I have corrected 33 Errors in one of our lajl publifhed Fables to 
10000 ; and comparing the fame alfo with Mr Norwood ’i 3 d Edition of 
bis Frigonometry, I have rectified bis in 182 fever al places : fo that I hope 
mine will be found very CorreCt. In Lineal Arithmetic I have performed 
my Operations three feveral ways, and have Jhewed bozo to make the 
Lines of Chords for the Menfuration of Arcs of Circles ; the Line of 
half Tangents /or Diameters , orthofeGreat Circles reprefented thereby in 
Projections of the Sphere ; “and the making the Line of Numbers, com- 
monly called Gunter’j Line, to any Radius from a Fable of Logarithms ; 
and this both on a right Line and on the Ambit of a Circle : which I would 
not omit, in regard I found many of the Inftrument- Makers that 1 difeourfed 
on this matter , to be ignorant of it. What I have advanced in In ft ru- 
men tal Arithmetic, zvill be found not only New and Pleafant, but very 
Ufeful , particularly the new and plain Way of Working by Neper* j Bones ; 
but efpecially the Ufe of my New Circular Inftrument contrived by me, 
whereby the Reduction of Coin, Weight, and Meafure to Decimals, 
and the contrary, are fpeedily, eaftly, and accurately performed ; 
not by guefs, (as fome Scales only have them ) but actually and explicitly, 
as I have fhewn by various Examples. And Multiplication , Divifion, and 
Extraction of Roots, &c. may be done by the two Lines of Numbers made 
to turn round one within the other, and are placed next the Limb or Edge of 
the Inftrument, the Dimenfion whereof being fo large as 33 Inches , I doubt 
not but it will be allow'd as the beft and moft compleat extant for all Arith- 
metical Ufe s'. In Algebra I have previoujly given many more Numerous 
and Ufeful Definitions relating to this Analytical Art, than any Freatife 
of Arithmetic affords ; and have throughout that profound Science illuftrated 
the Nature and demonftrated' the Truth of the Symbolical Opera- 

a 2 tions 
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tions by Numeral Examples, intermixing feveral things New, and my. 
own Invention : particularly the Way of finding the Unciae of Powers to 
the 1.5th,. and the Powers of a Binomial to the 10 th, asalfo the Uncia of 
any Term or Member of any Power without the Knowledge of thofe . 
of any previous Power. 1 have alfo Jhcwed the Reafon of the Procefs in 
Extra fling the Roots from the refpeftive Powers of a Binomial ; and 
have likewife made the Algorithm of Surds very perfpicuous by Examples 
in Numbers as well as Species, and have done the like in all the Rules 
of Algebra ; and I have Jhewed not only the Solution of Simple Equa* 
tions and thofe by various Pofitions,. but Quadratical, and Cubical; 
each three different ways: In all which, as well as in Approximation or 
Converging Series,. I have purpofely defignedto render the Manner of 
Solution intelligible to a mean Capacity,, that being the principal thing in 
which the Learned Authors on this Subjell have been deficient. The Arith- 
metic of Negatives I have fully accounted for, as will appear if to wh'at 
is faid under Negative Arithmetic, in the Alphabetical Explanation at 
the beginning of Algebra, you add what is in Seft. 3. of Chap. 7. in Sefl. 2, 
3, 4, 5 .of Chap. 10. and under the laft of my Examples of Converging 
Series , near the Clofe of this Treatife.. 

But notwithftanding the particular Regard of my former Labours, and 
efpecially of this, to. promote a fort of Learning fo Ufeful to the Public ; yet 
fo numerous are the capaciotfs and prejudiced Readers of this our envious Age,, 
that it would be Vanity in me to hope to efcape their Cenfures. But if my 
Endeavours prove acceptable to the two Claffes of Readers for whom they 
were chiefly intended, i. e. the Candid and Induftrious Teacher and the Di- 
ligent and Studious Learner I fhcdl efieem it a good Step towards an ample 
Compenfalion for the uncommon Care and Trouble of this Performance , thus, 
dedicated to the Service of the Public ; and fhall the lefs regard the Carps 
and raff Judications of pragmatical and ungrateful Difpofitions, who fancy 
there is nothing in Arithmetic beyond what they have acquired the Knowledge 
of: or if they learn any thing from a Book of this kind, will be the laft in 
paying their Acknowledgment, and probably the firft in decrying the Work , 
lecauje it will inftruEi fome to know more than they would have them, or ( as 
we fay ) make others as -wife as themfelves. However, I would not be dif- ' 
tour aged. by the ill Conduit of fuch from imitating the moft PerfeEl and Be- 
nign Pattern,, who is kind to the Unthankful and the Evil: for whatever • 
fome Authors may have propofed in being fo,. T have difclofed my Thoughts 
this way,, much more to promote the Proficiency of the Reader , than to 
indicate the Science of the Author. 

And for the Encouragement of the Impartial and Ingenuous Student, who- 
lay ing afide Pride and Prejudice, defigns only Improvement in the Knowledge 
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of what is con t dined in the fubfequent Pages , I can ajfure him , that I have 
faithfully: adapted ibis IVork to the Capacity of the lefs Acute, and have 
offered to bis Perufal many things which be will not find elfewhere ; of 
which I have given fame Inftances, as above, though you have many 
more mentioned in the Index, which will be found Exuperations. 

I have not in this Treatife (as is common where there are many Parts 
of Mathematics, &c. in one Volume) only touched on each kind •, for you 
will find Vulgar Arithmetic, Decimals, Logarithms, and Algebra, 
as copioufly infilled on, as in almojl any Treatife wrote only upon fome 
one of thofe Species : Nor can any thing be expelled to make the whole more 
truly agreeable to the Title, which is a piece of Juftice that all Authors 
owe to the Public, and cannot be denied but to have been fully obferved by 
me, as I am not without Vouchers from good Hands, to confirm the Truth 
of, efpecially in my Merchant’s Magazine, and my Indexto Intereft. 

And for the Satisfaction of fuch as are cautious of buying the firjl Im- 
preffton of a Book, becaufe * fay they, there may be Additions to future 
Imprcffions ; I do hereby promife , that as I know of no Neccffity for it, 
fo I have no Thoughts of doing any thing farther on this Subject. 

I have, befides what I promifed in my Propofal to Subfcribers, added 
an Appendix, which contains the bejl Way of meafuring a greater Variety 
of Superficies and Solids, than any Book, tho ’ wrote purpofely on that 
SubjeCl, exhibits. 

In fine, I am fo fenfible of the Care .and Affduity ufed to finifh this 
Body of Arithmetic, fo as to render it in fome degree Compleat, that / 
hope I need not doubt of its being acceptable to the World -, which bath 
already favoured me, by a kind Reception of my former Endeavours in 
this Way, altho' I bad.not beftowed near that Thought, which (in Grati- 
tude) I have done on this Work, in order to prefent it, as near as I could, 
in Perfection. y 

For befides all that is abovefend, f have not only , ( omprifed in this Trea- 
tife, the mofi material Tables, and other things in my Index to Intereft 
(which jhall never be but Fere re-printed) but have added Tables of Simple 
Intereft at 4 per Cent, of Difcount at 4 'and 5 per Cent, and 16 Tables 
of Compound Intereft at 3, 4, 5, and 8 per Cent. And the faid Index 
(before the making thefe confiderable Additions to it) was approved of, and 
recommended as the moft copious, eafy, and ufeful,' Book that bath been 
written on that SubjeCl , by the judicious Perfons following ; befides many 
others , as I have their own Hands by me to demonftrate. 


S. Shepherd 
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S. Shepherd Eff, Depttty-Governour i 'ft 

Sir W. Chapman Bart. ~p , ( of the South-Sea 

Sir Samuel Clarke, > e *cL r ( . Company. 

Sir John Blunt Bart. J> J 

Sir G. Cook, fir ft Prothonotary of the Court of Common-Pleas., 
The Reverend Mr Whifton, fomelime Profejforrf Mathematics in 
the Univerfity of Cambridge. 

Nath. Pigot, of the Middle Temple Efq\ 

P. Lacy, of the Inner Temple Efq\ 

Mr If. Jackfon, of the Middle Temple, Sub-Treafurer. 

Mr J. Frewen, of Lincolns-Inn. 

Mr Humphry Ditton, Mafter of the Mathematical School at 
Chrift’j-Hofpital. 

Mr S. Waters, Accomptant General 
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Referring to the Pages, Chapters, and Se&ions, which are placed 

on each~ Folio. 

Page. Chap. Sefh 


Ddition^f Intire Numbers. 
Of Vulgar Fractions. 
Of Decimals. - 



-Of Duodecimals. 
-Of Algebra. 


Algebraical Arithmetic. 
Algebraic Fractions, 


Of Surd Quantities, Simple andl 
Compound. — j 


— —17, 

144 

— — — — — ■ 238 

— 376 
f 400 
1402 

— 361 
406 


Algebra, a fhort Hiftory and Definition thereof 361,36 2 

-How to read it. 364, &c. 

— -—Terms therein explained. r 3 -66,&e. 

Alligation, more curious and various than ufual. 1-21, &c. 

Aliquot Parts of Money, Weight, &c. bow found . — 51, 53 
Alphabetical Explanation of Numbers and Terms') 

• in Arithmetic. : j *,Cic. 

Application, of tire Fundamentals: of Arithmetic. — 62 

■ Of Vulgar Fraftionr. - — — — — 72 

Amount of any Sum of Money, or Annuities.- 

At Compound Inter eft, btno to find - • - - — . ■ ■ — . ■ 

By Decimals. 


210,212 

———By Logarithms. — - — *■ —l. — » 27 i,&Y. 

By the Diagonal Inftrument. — — '361 

Apothecaries Weighr, a Table thereof: '— — — — 24 
Arithmetical Complemenr, what and ho® found. — 265*. 

Barter or Commutation. . 115, &c. 

Beer Meafure, an accurate Table thereof — — 23 

Binomials, the Powers thereof to the 10th. — 388 

Binomial and Refidual Roots of Rational and Surd \~~%a & 

Quantities, Simple and Compound, how extr ailed j 3 >39 

Biquadrate Root, a new way of extr ailing it. — ■ 59 

Biquadrate, £sV. Roots, by Logarithms. —262 

■■ ...... By Algebra. • 

Bricklayers, a fhort andeafy Way to meafure, &c. 
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Carpenters, thebefi Way to meafure, &c. their Work.— 4,7 5 

Canon for Dij count &c. how found by Algebra. 425 

Changes, how many can be rung on any Number "1 g 

of Bells.' — J 

Characters, or Signs , Algebraical. , a 'Table thereof. 363 

Church or College Leafes, Fines payable for them. - — 231 

Circular Inftrument .deferibed, and its Ufe. 358 

Circle audits Parts , to find their Arias. 4 66 
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THE 


INTRODUCTION: 

Containing an Alphabetical Definition of all kind of Numbers , and the 
Verms of Art ufed in Common Arithmetic explained v which the Rea - 
der may have recourfe to, as he finds occafion. 

i 

• Note, That the like for Algebra is inferted immediately before that Species of 
Arithmetic . Vid. SeS. i. of Chap. X. 

A Rundant Numbers ,] Are fuch as having their Aliquot 
Parts added together, the Sum exceeds the Numbers of 
which they are Parts: as 36 is an abundant Number, 
becaufe its Aliquot Parts, 1, 2, 3, 4, 6, 9, 12, 18, ad- 
ded, makes 55, which is more than the 36. 

AbJlraR Numbers .] Such Numbers in general, as have no Denomi- 
nation annexed to them. 

Abfolute Numbers.'] Such in reality as they appear to be, as 2, (Ac. 
is 2 Units contrary to 2 lefs than nothing (as in Algebra is ex- 
plained) and to negative Indices of Logarithms : alfo it is that 
known Number in an Equation, which folely poflefleth one fide. 
See Algebra. 

Aliqudt 'Parts,'] Are the even Parts of any Number, when there is 
no Remainer in the Divifion. See at the End of Divifion. 

Aliquant Parts.] Such as will not divide another Number afligned 
without a Surplus or Reft : as 7 is an piquant Part of 1 8 or 23, (Ac. - 
Amiable Numbers ,] Are 2 fuch, as that the Sum of the Aliquot Parts 
of one, will make up the other Number alternately. 

Arithmetic] In all its Parts (or in the moft comprehenfive Senfe) Is 
the Art of folving Queftions by Figures, Lines, Inftruments, or 
Symbals, as "by the leveral kinds following doth appear. 

Arithmetical Complement.] See Sett. 4. of Chap. VII. and Complement 
under C. 

Arithmetical Progrefiion.] See Progrefiion, Chap. II. Sedh 2. 

Articles ,] In this Science, are Numbers divifible by 10 without Re- 
mainer; as 10, 20, 30, 100, 120, 130, (Ac. 2000, 4000, (Ac. 
the fame with round Numbers or Decades. 

Artificial Numbers ,) Are Logarithms. See Chap . VII. 

. B Antecedent 
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a’ The INTRODUCTION. 

Antecedent Numbers.'] The firft named of 'two that are compared to- 
gether: As if it be faid that fome Numbers are in proportion as 
3 is to 7 5 here 3 is the Antecedent, and 7 the Confequent. 

■Binary s] Two Places of ahy Number, (as pointed for the Square 
Root.) , 

Biquadrate.] See Powers under P. 

Broken Numbers.] Such as are commonly called Fra&ions, which fee. 

Cardinal Numbers,] The 9 Digits. 

Central Numbers.] Such as have a Digit placed in the middle between 
alike Number of Reverfe, Circulating, (Be. Numbers, as 3457345, 
12521, 78678, (Be. 

Char aft eriftic] Of any Logarithm, is the Index, See Chap. VII. 

Circular Numbers,] Are fuch as being fquared, cubed, (Be. the Fi- 
gure in Units place .of the Power, h the fame with that of the 
Root ; as 6 times 6 is 36, 5 times 5 is 25, (Be. which are fome- 
times called Spherical Numbers. 

Circulating Numbers,] According to fome, are thofe Digits which 
are regularly repeated, whether the Number be of one and the 
fame Digit repeated, as 222, 7777, (Be. or of many as 494949, 
372372, (Be. And when thefe fall out in reducing Money, 
Weight, Meafure, (Be. to Decimals, you gain many Decimal 
Places with the lefs trouble. 

Commenfurate Numbers.] Such as one Number will juftly meafure ; 
as 6 and 15 are meafured by 3, (Be. And the Fra&ion f is of like 
Value with n, becaufe the Terms are commenfurate by 3. 

Compleat Numbers.] See P erf eft Numbers. 

Complement- Arithmetical,] Is the Remainer when any Logarithm 
is ded lifted from 10. 

Compofed Numbers] The fame asCompofit Numbers* which fee. 

Compound Fra ftioris.] Fractions of Fractions, as j of 7, (Be . See 
Chap. II. Set 7. i . 

Compojit Numbers .] Such as are meafured by fome other befides 
an Unit ; as 297 is compofed of 99 by 3, either of which mea- 
fures 297. 

Common Multiples.] See Multiples following. 

Confequent Numbers.] The fecond of any two in a Proportion. See 

Antecedent. 

Contra ft Numbers.] The fame as Concrete Numbers,, (but is no pro- 
per Term.J 

Concrete Numbers.] S uch as have a Denomination annexed, as 5 Lib . 
7 Yards, (Be. Cube 
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The INTRODUCTION. r 

Cube Numbers .] The Product of Square Numbers by their Roots \ 
as 8 is the Cube of 2, 27 of 3, being Product of 4 by 2, and. of 
9 by 3. 

Cubed Square and Cubed Cube Numbers .] See Powers under P. 

Cube Root.] See Roots under R. 

Decimal Fractions.] Thole whofe Denominators are 10, or fome 
Power of 10. 

Decades.] The fame with Articles, as above. 

Deficient Numbers.] Thofe whofe Aliquot Parts (added together) are 
lefs than the Numbers of which they are Parts ; as j?o is a de- 
ficient Number, becaufe its Parts 1, 2., and 13, make but 16. 

Differences , or Common Differences, as relating to Logarithms.] 
See the 3 d and 4 lb general Heads under SeSt. 4. of Chap. VII. 

Digits ,] In Arithmetic, are Numbers of 1 Place, as 1 to 9 inclufive. 

Dirett Proportion ,] Is when the epth N°. (fought) is the Quote a- 
rifing by dividing the Product of the 2 d and 3^ Number by the 1 ft. 

Dividends.] Numbers which are to be divided. See Divifion , Setl. 5. 
Chap. L 

Divijors.] Numbers of Parts into which another Number is to be 
divided. See Chap. I. Sett. 5. 

Dividual.] Separable or Divifibie. Alfo that Part of a Dividend 
which is immediately under your Operation. 

Diminutive Numbers ,] Are the lame as Deficient Numbers, which 
are explained above. 

Z).] From Denarius (a Penny) : The Mark put over a Column of 
Pence in Books of Accounts. Feet. Inch. iz ,h! * 

Duodecimals.] Fra&ions whofe Denominators are 1 2, as 7:9:7 
is 7 foot, 9 inches, (or 9 twelfths of a foot) and 7 twelfths of 
an inch, 6?r. "Which are often marked by Meafurers thus* 
F. >. ". F. /. 11 ■ i". 

7:9:71 and 48 : 1 1 : 3 : 10 ; and read the firfl - , 7 foot, 9 
primes, and 7 feconds •> the fecond is, 48 foot, 1 1 primes, 3 fe- 
conds, and to thirds. See Operations thereby. Chap. IV. 

Duplicate , Triplicate, Sefquiplicate , See. Proportion.] See Set 7 . 3. of 
Chap. II. 

Equimultiples.] See Multiples. 

Evenly even Numbers ,] Are thofe which even Numbers will meafure 
by other even ones 1 as 48 is meafured by 8, 6 times. 

■Evenly odd Numbers,] Are thofe which even Numbers meafure by 
odd ones 1 as 40, which 8 doth meafure by 5 . 

B a . Evolution 


Digitized by 


Goc le 



4 The I NTROVUCT 10 K. 

Evolution ] The Extra&ion of Roots of Numbers, (Ac. 

Exponents ,] Are Numbers (fmaller Characters than thofe they (land 
next) which are placed near the upper part of a Root toward 
the right-hand, and Ihew What Power of that Root is expreffed ; 
as 3* is the Square of 3 or 9 ; 3* is the Biquadrate of 3 or 81. 
Alfo 4 ? is the third Power or Cube of 4, which is 64 ; the Ex- 

g >nents being 2, 4, and 3, (landing higher than the others or 
oots. So likewife 15 5 is the Surfolid or fifth Power of 15 ; 7 s 
is the fquared Cube or fixth Power of 7 ; 20 7 is the fecond Sur- 
folid or feventh Power of 20, which is 1280000000.. See Powers 
here and in Algebra. 

Exclujions .] Such Numbers in a Quellion,- as being excluded, renders 
it lefs perplexed and the ealier refolved ; as might be (hewn by 
feveral Examples. 

Faftors.] Both the Numbers, which for the moft part in Multiplica- 
tion are called the Multiplicand and 'Multiplicator, (or Multi- 
plier.) 

Figurate Numbers .] Such as do reprefent fome Geometrical Figure, 
either Superficial or Solid. See thpfe Numbers and Linear. 
Fraftions.] Any Part or Number of Parts of an Unit ad infinitum: 
as f is Vulgar ; A, (Ac. Decimal ; and 1*, (Ac. Duodecimal. See 
Chap. II, III. and Sc ft. 10. of Chap. HI. 

Geometrical ProgreJJlon. ] See Progreffion . 

Harmonical Proportionals."] See Mufical , and Chap. II*. Seft. 3 . Head. 1 1. 
Homogeneql Numbers ,] Or Homogeneous, are thofe of the fame na- 
ture ; as the Indices of 2 Logarithms, if they are both affirma- 
tive, (without a Mark under) are Homogeneous ; or they are 
fo, if they are both negative, or have a Mark under thus, 
3 and_2, (Ac. 

Homologous.] Numbers or Terms in a proportion are faid to be Ho- 
mologous, when there is a Similitude between the Antecedents 
and Confequents , for as 3 to 9, fo 7. 21 : here 3 is homologous 
to 7, as 9 to 21. 

Heterogeneal Numbers.] Thofe which are not of the fame kind; as 
whenf one is negative, the other affirmative,, as 3 and 2, contrary 
to homogeneal. Alfo mix’d Numbers, compofed of a Whole 
and a Fraction, as 27 1 and in Surds, they are fuch as have 
different Radical Signs, as V 3 and v’ + * Vid. Algebra , Chap. X. 

Improper Fraftions.] Such whole. Numerator is equal to or exceeds 
the Denominator. See Chap. II. Incommen- 
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Jhcommtnfurate Numbers.'] Two fuch, as no one Number ('except an 
Unit) will meafure, contrary to commenfurate ; as 7 and 23, &fr. 
cannot be meafured by any one Number. 

Indices.'] Numbers which fhew the Power of a Root; and in Loga- 
rithms they fhew the Number of Places which the natural Num- 
bers belonging to any Logarithm confifts of, being the fame with. 
Chara&erilticks. See Exponents , and alfo Chap. IV. 

Ineffable Numbers,] Are Surds, or irrational Numbers; which lalV 
fee : Or (according to the import of the Word) Numbers not to- 
be cxprefled. 

Incompojits .] Numbers which no other but an Unit will, meafure,. be- 
ing contrary to Compofit, and are the fame with prime Numbers, 
as 7, 11, 23, 29, 31, and hundreds more. 

Inlire or whole Numbers.] Any Number of Units or Ones ; (bur. 
Fractions are one or more Parts of an Unit) fo that one is the mid- 
dle between infinite Units and infinite Parts : and tho’ it is by fome 
not allowed to be a Number, yet fince it is the Foundation of alt 
Numbers, whether whole or broken, (for 2, 3, 4, CsV. are fo many 
ones , and 7, 7, ?, &c, are fo many Parts of one) and fince 1 is as 
properly half the Number of things which are but 2 in all, as 2 is- 
half the Number which are four in all ; it follows, that fince 1 is 
not a F raft ion, (or Part of 1, which would be a Contradi&ioxii 
to affirm) it muft be a Whole, i. e. a whole Unit, or the Num- 
ber 1, as properly, as 2 is 2 Units, or the Number 2, 3 the Num- 
ber 3, 4 the Number 4, &c. For Unity is as properly an Indi- 
vidual (or infeparable from Number) as thefe or any other. And 
• if we take a Series of Numbers, as r, 2, 3,. 4, 5, here 1 in all 
refpe&s is a Number according to its Nature, as any of the other 
Digits are agreeable to the fame common Nature of Number, and 
1 is one Term or Place in that Rank as well as the others: ’Tis true, 
r does not divide nor multiply, becaufe it would be abfurd’to fay 
that a Man had 1 Pound, Yard, Ounce, or the Hke, divided be- 
tween hirafelf; or that becaufe I fay, iHorfe,.i Field, &c-. Uhould 
exclude the Number 1, becaufe it does not make more or lefsthan 
that Horfe or Field, and fo be contrary to the common Nature of 
all other Numbers. And as it multiplies and divides as much as it 
ought to do,, making every thing once itfelf, and giving the Whole; 
to one Perfon where no one is to have a fhare.with him ; fo 'in' 
Addition, Uc. it does as all other Numbers do, i. e. augments or 
dimimfhes any other Number fo much as itfelf amounts to: For 
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if I add t to 5, it makes 6 ; that is, fo much more than 5, as is 
the Number 1 added ; as 2 added to 5, makes 7, which is it* 
felf (or N° 2.) more than the 5, f£c. Befides, one in all Mer- 
•chantile Affairs, as well as in the Eye of our Laws, and in com. 
mod Converfation, is a N°. And 'tisfar from being a parallel to 
a Point in Geometry, 10000 of which make no Magnitude, but 
twice one is what all allow to be a Number. And whereas fome 
great Men, as Euclid , &c. have defined Number to be a Multi- 
tude of Units; it is highly probable they meant no more than this. 
That as Unity is but 1, and there are Millions of Millions, nay, 
infinite other Numbers ; therefore, fay they, that Number (in the- 
general way of fpeaking, or for the moil part without compan- 
ion ) is a Multitude or Aggregate of Units. 

Integers,'] Are whole Numbers, compared with their Parts ; as 1 
Penny is an Integer compofed of 4 Farthings, its Parts into which 
it is divided ; 1 Shilling is an Integer compared to Pence or 
Farthings, of which it is compofed. But an abfolute Integer is an 
Unit of the higheft Denomination of any Specie of Matter or 
Thing: as 1 Pound Sterling, &c. 1 Ton, 1 Circle, &c. and 2, 3, 
&c. of the like, are fo many abfolute Integers. 

Iwverfe Proportion. See Rewrfe. 

Irrational Numbers , or Surds,] Are fuch whofe Roots cannot be ac- 
curately extracted, as being no Figurate Numbers: But then they 
are to be confidered as Surds or otherways, when compared with 
the Power they are of. Thus 16 is a Surd, or irrational Num- 
ber, if fuppofed the 3d Power of fome other ; but if you fuppofe 
k only the 2d Power, it is not Surd, but compleatly the Square 
of 4: and the like may be obferved of others. And when we 

meet with Surd Numbers, (or thofe that are Rational, which are 

% 

to be wrought with Surds) we mark them thus, V 7* V 7 k the 

* 3 

way of exprefling the Square Root of 7 ; j 27 is the Expreflion 
of the Cube Root of 27, which is equal to 3, &c. But more of 
this under Powers , &c. in the Algebraic Part. 

Lib. or L. (from Libra a Pound-weight, or 20 s.) The Mark put 
over a Column of Pounds. 

Lineal (or linear) Numbers .] Such as reprefent or are the Dimenfions 
of a Line, Root, or Side of a Geometrical Figure. Thus if a Fi- 
gure bean exaft (or Geometrical) Square, containing 100 Foot, 
ibo is Ihc Superficial Number, and the Side or Linear Number 

is 
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The INTRODUCTION. 7 

it io : If it be a long Square (or Parallelogram) of die Concent 
of 40 Yanis, the Linear Numbers (or Sides) are 4 and 10* or 

8 and 5. 

Lineal Arithmetic,'] Is that. Science performed by Lines. 

Logarithms,] Are Artificial Numbers, of great ufe in Mathematicks ; 
Uie Invention of Lord Neper , Baron of Merchifton. See Chap. VII. 

Mixt Numbers.] Whole Numbers and Fractions, (V ulgar or Deci- 
mal) which arc placed together: as 13!, 29.75, &c. Or any 
Number compoied of Digits, or Digits and Cyphers that are 
not next the right-hand. 

Multiples p] Are Numbers produced by the Multiplication of fome 
known or aflign’d Number: as 40 is a Multiple of 8 or 5, be- 
caufe either of thofe will divide 40 without Remainer, and 
20 is a Multiple of 4 and 5. 

Multiples , or Equimultiples ,] Are Numbers multiplied by one and the 
fame Number: as 12 and 28 are Equimultiples of 3 and 7, for 
12.28 : : 3.7. 

Multiples , or Common Multiples,] Are when one and the lame Num- 
ber is produced by different aliquot Parts : as 40 is a common< 
Multiple of 2, 4, and 5, becaufe any of thefe divide it without 
Remainer, and becaufe thefe multiplied one in another produce 40.. 
Multiplicator.] The fame as Multiplier. See Chap. I. Sed. 4. 
Muftcal Proportionals.] The fame as Harmonical. See Chap. II. 
Sed. 3. Head. 11. 

Negative Arithmetic.] See (N) near the beginning of Algebra, in 
which this kind is chiefly ufed. 

Number, or whole Number^] Is one or more Units, expreglble by the 

9 Digits and o, ad Infinitum ; of which there are near 50 fpveral 
Kinds mentioned in this Introdudion. See Intire, &c. or a broken 
Number, is one or more Parts of an Unit. 

Numerator of a Fraftion.] The Number of Parts contained in it. 
See Chap.. II. 

Ob. .(from Qbalus a. Halfpenny) The Mark put for two Farthings 
in old Writings. 

Perfect Numbers.] Thofe which are equal to the Sum *of fiheir aliquot 
Parts ; as 28 is equal to the Sum of its Parts a, -2,, 4, 7, 14,. 
which is 28 ; and r, e, and 3, are 6 . 

PartsPropdrtional.] See 3d and 4th General Heads, $.4. of Chap. VII. 
Plain Numbers ,] Are thofe which may be produced by multiplying 
feme Number in another, as 6 the Produd of 3 by 2, 8 the Pro- 

dud. 
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du& of 4 by 2, fcfr. (but 7, ii, 13, &c. are no fuch.) Thefe 
are the fame with fuperficial Numbers, becaufe the Content of 
a plain fuperficial Figure is produced by multiplying two Num- 
bers, which are fuppofed its Length and Breadth together. 
Pofuive Numbers.'] The fame with Affirmative. See Abfolute Num- 
ber s^ above. 

Towers of Numbers^] Are the Root or firft Power ; the Square or 
fecond Power, produced by multiplying the Root in itfelf, &?r. 
as follows. 



ift Example 2 4 8 16 32 64 128. 256 512 1024 
2d Example 3 9 27 81 243 729 2187 6561 19683 59049 

A, ■ — — . ■ ■ .... — ... ■ . 

Each Power being produced by multiplying the next before it 
towards the left-hand by the Root. 

And that thefe Terms of the Powers are really what they are 
called ; if the 5th Power or Surfolid (in the ift Example 32, in 
the 2d 243 ) be fquared or multiplied in itfelf, it produces the 
fquared Surfolid or 10th Power, for 32 by 32 gives 1024} or 
243 by itfelf makes 59049. And the like may be obferved of 
the reft: for a more full Account of which, fee the Word 
Powers in the beginning of Algebra, Chap. VII. 

Promifcuous Numbers.] Compofed of Digits without any limited Or- 
der, as 7291, 3924, and thoufands of others, as under Miitt Num- 
bers. Proper 
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Ffoper Fr afliens . ] Sec Chap. II. Sell. i. 

Proportion .] The fame with Ratio ; its various kinds. See the be- 
ginning of Sell. 3. of Chap. II. of which fomc are Subduple , Sub- 
triple, Submultiple ; which Words fee : It is marked with Points 
thus, 3. 4 : : 6 . 8. if direftr. 

Prime Numbers.] Such as no other but Uuity will juftly divide* See 
Incompofits. 

Proportional Parts.] See Parts Proportional 

ProgreJJion.] Numbers in Arithmetical and Geometrical Progreffion. 
See Chap. II. Sell. 2. 

Q. (from Quadrant a Farthing) the Mark put over a Column of 
Farthings. 

Quotient.] See Dhijion, Sell. 5. Chap. I. 

Roots of Numbers.] The firit Powers. See Powers above, and Linear N® 

Ratio,] Is the Reafon or Proportion that one Number bears to ano- 
ther. Or more particularly it is diredt, Simple Ratio, Duplicate 
Ratio, Triplicate, &c. See Chap. II. Sell 3. Or Ratio in Pro- 
greflion is the Rate by which the Terms increafe or dccreafe. 

Rtflanglel] The fame as Produdt, which is the Sum produced by mul- 
tiplying 2 together *, as 2 Times 4 is 8 = the Prod u ft or Reftangle. 

Reverfe Proportion,] Is when the 4 tb N°. (fought) is the Quotient a- 
rifing from the Divifion of the Produdt of the ljl, and 2d, by the 
3 d Number. 

Reverting Numbers.] Such as are compofed of a like Number of fuc- 
ceflive Digits afcending and defcending, as 345543, 7887, &c. 

Round Numbers.] The fame with Articles and Decads, which fee. 

Sefquipticate Proportion.] See Head 12. of Sell. 3. of Chap. II. 

Similar Numbers,] Are either i/?. Plain, which are fuch as form like 
or fimilar plain Figures; as a Plain of 21 formed by theRedt- 

• angle of 7 by 3, is fimilar to another of 84 formed by the Sides 
or linear Numbers 14 and 6 ; for as 6 to 14, fo 3 to 7. Or, 
2 dly. Similar folid Numbers are fuch as form like or fimilar So- 
lids (as Parallelopipedons, or 2 or 3 Dice joined to the end of 
each other) of different, but proportional Dimehfions. 

S. (i. e. Solidus) the Mark placed over Shillings>in a Column 1 of Money. 

Spheric Numbers.] The fame with Circular Numbers, which fee. 

Subduple Proportion.] Numbers are in fubduple Ratio, when the An- 
tecedent contains the Confequent (or the contrary) twice ; as 5 
to 10, or 40 to 20, and the like. 

C Subtripk , 
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Subtriple.] Numbers are in a fubtriple Proportion, when the Confer 
quent is 3 times the Antecedent, or the contrary ; as 9 to 27, or 
90 to 50, (s fc. 

Submultiple.] Numbers are in a fubmultiple Ratio, when the Con- 
fequent contains the Antecedent, or the contrary, above three 
times without Remaiqer. 

Square Numbers.] All fuch as are produced by multiplying any Num- 
ber by itfelf, becaufe that Produft reprefents a Figure of four 
equal Sides. 

Surd Numbers.] The fame with Irrational, which fee. 

Sexagejimal Numbers ,] Are fuch Fra&ions as have 60 for their De- 
nominator, ufcd in meafuring Time, and the Motion of theCe- 
leftial Spheres, Geography, and Navigation : But they put not 
down the Denominator in thefe, no more than in Duodecimals, 

becaufe it never alters, being always 60, as thofe are 12. Thus 
o t n m nn mu 

51 : 30 : 45 : 17 : 21 : 59 are read 51 Degrees, 30 Minutes, (or 
6otb Parts of a Degree) 45 Seconds, (or 60 tb Parts of a Minute) 
17 Thirds, (or 60/0 Parts of a Second) 21 Fourths, (or 60th Parcs 
of a Third) and 59 Fifths, or 6otb Parts of a Fourth, &c. 

Of Operations in this kind of Fra&ion, the Work of Addition 
is eafy : Adding up a Column of Minutes, Seconds, &c. and di- 
viding by 60, putting the Remainer under the Line, and carry- 
ing the Quote to the next Column toward the left hand, &V. bor- 
rowing 60 always in Subftra&ion. And for multiplying Degrees, 
Minutes, Seconds, Thirds, &c. thefe may be done decimally, 
by reducing the lower Denominations into the Decimal of the 
higheft, ana then working as is ihewed in Decimals, Chap. III. 
And by the fame Rule and Divifion of Decimals, is die beft way 
to divide thefe. But fee Chap. V. 

Sutceffive Numbers.] Such as are compofed of Digits which Hand in 
a natural Succef&on afcending and Defcending, as 34567, or 9876. 

Tabular Numbers.] Such as are found in Tables, as of Logarithms, 
Intereft, &V. 

Tarif Numbers.] The fame as Tabular Numbers. But the Term is 
moft ufed in Tables of Cuftoms, and Series of a Divifor by the 
9 Digits. 

Terms.] The two Parts of a Vulgar Fraction are called its Terms ; 
and fo are the feveral diftindt Numbers in an Arithmetical and 
Geometrical Progreilion. 

Ternary 
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Tertiary Numbers.] Such as have 3 places : Or even 3 placet of any 
Number arefo many Ternarys, as ufed in extracting the Cube Root. 
Triplicate Proportion .] See Proportion , t or Sell. 3. of Chap. II. Head. 10, 
Unity or Unity.] The Number 1. See Intire Numbers y above. 
Unevenly odd Numbers.] Thofe odd lumbers produced by the Mul- 
tiplication of 2 odd Numbers together i as 63, which is 7 times 
9 i 45, which is 9 times 5, (Sc. 


chap. 1 . 

Treatetb of the fever al Parts of Jingle Arithmetic (called Common Arith- 
metic in whole Numbers ) containing Numeration, Addition , Subftra- 
■ftion, Multiplication , Dwi/ion, and the Extraction of Roots, which 
are called Simple or Single Rules of Arithmetic , as bAug Fundamental 
Parts or Principles , by onc er more of which, all Operations by Num- 
bers are performed. 

Sect. 1. Of Numeration of Intire Numbers. 

B Y this firft Part we are taught how to read or write down 
any Number proprfed, by affigninga proper and natu- 
ral Denomination for the Place of each Digit in any Line, 
(tho* compofed of never fo many of thofe Digits) and 
then by obferving what Digit is there placed. 

By a Digit we underftand any fingle Figure pofleffing but one 
place, as 1 to 9 inclufive. 

There is alfo a Cypher, (or o) which Handing alone, or next the' 
left hand of any fingle Figure or Number of Figures in whole Num- 
bers is of no value j it only ferving to fill up places, in ordee to 
augment the value of the fimple Figure or Figures, which are pla- 
•cpd to the left hand thereof \ which places might as well be fupplied 
•by a Point (.) or Hyphen ( - ) thus, if that had obtaineda Cuftom, 
as the (o) hath. 

By what is faid it appears, that after we know the Character of 
the 9 Digits, (which almofi; every Child leameth fo- foon as it fan 
'read) there is nothing remaining to make one able to rcadany Nijm- 

C 2 ber. 
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ber, but to confider by what Name the feveral Places in any Num- 
ber or Rank of Digits is called /and that will appear, by what fol- 
lows, very obvious. 


“The Denomination of 
each particular Place 
of am Number not 
exceeding 9 Places^ 
or that of Hundreds 
of Millions. 


One Hundred Millions 
Ten Millions - - - - 
One Million - - - - 
One Hundr. Thoufand 
Ten Thouland - - - 
One Thoufand - - - 
An Hundred - - - 
Ten - - - - - 

One - - - - 

T wo Hundred Millions 
Twenty Millions - - 
Two Millions - - - 
Two Hundr.Thoufand 
Twenty Thoufand - - 
Two Thoufand - - 

Two Hundred - - 

Twenty - - - 

Two - - - - - 

i Three Hundr. Millions 
Thirty Millions - 
Three Millions - - 
Three Hundr. Thouf. 
Thirty Thoufand - - 
Three Thoufand - - 
Three Hundred - - 
Thirty - - - - 

Three - - - - - 


Examples bow the 
Courfe or order of 
the Places augments 
toward tbeleft band 
infinitely. 


How each of the 9 
Numbers are to be 
read in one Line or 
Number. 
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Sect. I. Numeration of Intire Numbers'. ij 

From the Scheme above it may be obferved, viz. i Jt. From the 
middle Column it is plain that every place towards the left hand in 
any Number is io times the Value or Number of the place next it 
towards to right hand j as i, 2, or 3, in the 2d, 3d, or 4th places 
becomes 10, 100, 1000 ; 20, 200, 2000 j and 30, 300, 3000, (sic. 

idly. The Column next the left hand gives you the Name that 
any Number in any place (not exceeding the oth) is to be called by : 
As the firft or uppermoft in each of the three Examples above, 
is the Hundreds of Millions place ; and confequently the Numbers 
are in Value 1, 2, and 3 hundred Millions, becaufe the Digits there 
placed are 1, 2, and 3. But inftead thereof, if 4, 5, 6, &c. were 

E ut in thofe places, the Numbers muft be 4 hundred Millions, 5 
undred Millions, or 6 hundred Millions, (1 ic. the Value or Name 
depending on the place that any Digit pofiefTeth in any Number. 

3 dly. From the third Column it is evident, that in reading a 
Number there is a Contraction or Abbreviation of the Words in the 
firft Column to be ufed. . Thus (in the third Example,) we do not 
read the three firft Lines 3 hundred Millions, 30 Millions, and 3 
Millions ; but do only name the word Millions after the laft of the 
three Figures. Thus. 3 hundred thirty three Millions, and fo of 
the Thoufands, we fay 3 hundred thirty three Thoufand, &c, 333. 

By thefe Rules, any Number, tho’ never fo great, may be read, 
as is farther exemplified by the following Table of this Art of 
Numbering*, which is much more copious and ample, than any 
Arithmetic that I know of exhibits. 


The 
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Sect, t Numeration ef Intire NumSersi Tf 

1. It may not be improper to inform the Reader, that we make 
ufe of the words Billions, Trillions, &c. to prevent the Confufion 
that would arife by the often repeating Millions of Millions, fc?c. 
And if it be enquired how much a Trillion (or the like) is ; I look 
for the Units of Trillions at the top of the Table, and catting my 
Eye downward in that Line till I come to the lower end of it, £ 
then look dire&ly toward the left hand, and find it a Number con- 
fitting of 19 places, viz. 18 Cyphers and (1 ) next die left hand in 
the 19th place, and is found by involving (or multiplying) a Mil- 
lion in.itfelf, and that Product by a Million. So that a Trillion is 
as much as to fay, one Million of Millions of Millions. So likewife 
a Quartillion is 1000000 multiplied three times in itfelf, ('called; 
its Biquadrate) and confiftsof 25 places: A Quinquillion is ioooooo. 
multiplied ^. times in itfelf, and confiftsof 31 places, (called the Sur- 
folid or fifth Power of ioooooo, of which Powers I lhall fpeak in a. 
proper place.) All which appears plain by the foregoing Table :: 
for Units of Quinquillions, catting your Eye downward to the end- 
of that Column or Series, and thence dircftly towards your left 
hand, you find the Figure 31, which fhews it confifts of 31 places,. 
viz. 30 Cyphers and (1) next the left hand. And thus may you* 
find what number of places any Number in the whole Table con- 
fifts of. 

2. Or if you would know the Value of a Number confifting of * 
any number of places, it is but looking for the places in the Co- 
lumn of places, and catting your Eye dire&ly to the right hand, tUB 
you come to a Figure, which tracing upward in the fame Series or 
Row, you have the Name or Value of the Number, confifting of; 
any of the places given: 

3. By the Table it appears alfo, that there is no more difficulty' 
in reading a Number of 36, &c. places of Figures, than in a Num- 
ber confifting of 6 Places. For when any large Number is required 
to be read, begin at Tens place, and tell 6 towards the left hand,, 
ever which make a 1 : then continue to tell 6 more the fame way,, 
and over that make a 2: and fo forward 6. more, and make a 3, 
(which will fall over the 19th place) : So that having marked thus- 
your whole Number given as in the Table above, I read, , fop ex- 
ample, the 34 Number in the Table thus. . 


fo3 Thoufand,'. 
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IS Numeration of InUre Numbers: Chap. I. 

103 Thoufand, 436 Quinquillions, 

789 Thoufand, 876 Quartillions, 

543 Thoufand, 234 Trillions, ■ 

567 Thoufand, 898 Billions, 

765 Thoufand, 432 Millions, 

345 Thoufand, 678. 

And the 33 in the Table thus 290760 Quinquillions, 

4300 Quartillions, 

1325 Trillions, 

732100 Billions, 

73 Millions, 

212437 

In fhort, the Digit being known, and the place it poffefieth, we 
have nothing to do but firft to mention the Digit, and then the 
Place. As 9 in Units place is 9 Units, 8 is 8 Units, 9 in Tens 
place is 9 Tens or Ninety ; 9 in Hundreds place is 9 Hundred, 

So 365 is 3 in Hundreds place; 6 in Tens place, and 5 in Units 
place ; or 3 Hundred, 60, and 5 : And the like of any other Num- 
bers. 

The narrow Column toward the right hand of the reft, may ferve 
to refer to the Table upon occafion.- As the Minutes fince the 
Creation to Amo 1716 inclufive, are 3006387360, which confiding 
of ten places, is numbered as the 7th Line in the Table, with re- 
fpeft to the Names of the places : So likewife it being computed 
fin the Ufe of Multiplication) that the Number of Diamonds of a 
quarter of an Inch fquare that would pave our Globe, fuppofmg it 
even and all Earth, are 128 1384485801 1648000 } which confiding 
of 20 places, is numbered or read as the 17th in the Table. And 
the Value of thofe Diamonds being /. 1281384485801164800000, 
which confids of 22 places, it mud be read as the 19th in the 
Table above. 

Thus it appears, that the Table is abundantly large enough to 
afford an Example how the greated Number that can arife from al- 
mod any Subject, may be numbered : and, in truth, I have made 
it fo large to oblige fome curious Perfons by way of Speculation, 
more than for anyabfolute Neceffity there is for it. 

There is likewife another Way of exprefling Numbers by Letters, 
ufed by the Roman Numerids, and in Accounts in our antient Re- 
cords, &c. and may be termed Literal Numbers, or the Numeral 
Letters j which are thefe : 

Ii 
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Addition of Intire Numbers. 
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.1 . 

I 

XXV. 

25 

CC 

200- 

‘ ii 

2 

XXX 

30 

ccc 

300 ’ 

iii 

■r 

xxxv 

35 

cccc] 


IV 

4 

XL 

40 

or CD J 

> 400 

V 

5 

XLV 

45 

CDXC 

490 

‘ VI 

6 

L 

50 

D 

5 00 

VII 

7 

LV 

55 

DC 

600 

VIII 

8 

LX 

6 0 

DCC 

7<>o 

IX 

9 

LXX 

70 

DCCC 

800 

X 

10 

LXXX 

80 

CM, or 1 

. 

XI 

11 

XC 

90 

DCCCCj 

> 900 

XII 

12 

C 

100 

M, or 1 


XV 

15 

ex 

no 

CIO j 

> IOOO 

XX 

20 

CXLV 

*45 

CIOD 

1500 


CIDDCCXX = 1720. 


Sect. II. Of Addition of Intire Numbers. 

i. . , •' r '■ . . r- . .<! 

1. A DPIT I O N is a Rule 'whereby feveral (even tho* never fo 
\ many) Sums are aggregated and contra&ed intdorte Sum, 
called the Total. 

2. If the Numbers to be added be of one Denomination, or be 
abftraft Numbers,- it is properly called Single Addition ; and in 
this cafe let the Name of the thing you add be what it will, you 
muft for every 10 in Units place cariy 1 to the Tens place, and for 
every 10 in that place, carry 1 to the Hundreds ; for every 10 in the 
Hundreds placed 1 to the Thoufands place, and fo forward, if you 
have never fo many places * becaufc in Numeration it has been 
fhewn, that 10 in Units is 1 in Tens place, &c. 


D EXAMPLES. 
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EXAMPLES. 


L. 

& 

4 • , 

Fluhdr. 


Sterling. 

Weight. 

Ells: 

Weight. 

Bartels. * 

17642 

37% 

9367 


976 3 

1764 

8458 

14239 

9762 

872 

- 86 

4764 

4763 

2997 

939 

9 „ 

13 

8324 

3862 

26 

7.32 

327 

8 

8764 

147 

876 

97864 

. 

329 

9 l8 3 

384 

132837 

27635 

1.23714! 20930 

3851 Sums 


/. s. 
7463 1 19 : 
421 : — : 
833 : 4 : 
1008 : 17 : 

94 ; I 2 
9 : 8 

363 
1371 
432 
92 : 

140 : 

832 : 

721 : 
9367* 

43 i : 

210 : 

182 : 

32 : 

1003 : 

• ‘ 47 • 

82; 

312 : 
1714 : 


to 


13 

lo 

*9 

3 

10 

11 
11 
16 


7* 
10 
6 k 


11+ 

4 

IOx 


11+ 

9* 

10 

8 

1,1 

ioi 


6 
11 
Si 

- : 7 

ii/ir* 

— : io 
15 : 9* 

3 : m. 


3. If the Numbers to be added are 
Coatratt, or have feveral Denominations, 
which depend on the Value of die fame 
thing, or on the fame Sum received and 
paid,. 6k. o il the Column - bf Pounds^ 

Shillings* Peaces and Farthings in the 
Margin i you muft begin with the Far- 
things, and for every 4 of them tarty 1 
to the Pence, for every 12 Pfence carry 

t to t{re. Silling*, for ttery eo ShilHrtgjs Total 27168 : 'ij :• S* 
carry i to the’ Pounds s ide-.. But be* 

caiife I would not hate you point at every 1 2 in the Peace place, 
which PuBies and fouh Book! that ahe kept clean % 1 have therefore 
inferted the following fliort Table, that yOa may fee hour many 
Shillings is in any . * 

Column of Pence 
that can well be 
fuppofed to come 
to hand ; qrhkh 
may ferve till you 
have learned how 
to divide by 12 : for 
then you need not 
the Table. 


! the TA BLE nfed in Addition of Pence. 

d. s. 
12=1 
24=2 

36=3 

48=4 

d. s. 
60=^ 
72=6 

84=7 

96=8 

d. s. 

108= 9 
120=10 
132=11 
144=12 

d. s. 

156=13 
168=14 
180=15 
192 = 16 

d. s. 

204= 17. 
216=18 
228 = 19 
240=20 
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Sect. If. Addition of Intire Numbers. <4 

Nole, That 5 is 1 Farthing, or one 4 th part of a Penny (or other 
thing) i is one half of a Penny-, 
a Penny or other thing that is placed before it. 


And in confequence you find the Sum.of the Farthings in the 
Uft Example to be 19 . (or 4 Pence 3 Farthings) : Put down the l 
(as you fee in the Sum) and carry, the 4 d. to the Units place of 
Pence, faying 4 and 1 is 5, and 9 is 14, and 1 is 15, and fo on, 
you’ll find when you come to the top of the Series 78 Pence. Put 
down the 8 on a piece of (by or) wafte Paper, and carry the 7 to 
the Tens place of Pence, faying 7 and 1 is 8, &c. till you come to 
18, (at the top of the Column) which put down to the 8, and it 
makes 188 Pence ; which by the little Table is 15 s. and 8 over : 
Therefore put down the 8 Pence, and carry the 15 s. to the Units 
place of Shillings, faying 15 and 3 is 18, and 5 is 23, &c. to the 
tpp of the Column, when the Sum is 77. Put down the 7, and 
carry 7 to the Tens place, faying 7 and 1 is 8, and ris 9, &c. 
which at the top you find 19. Put down the odd 1, (which makes 
the 7 17 s.) and carry half of 18 or 9 ‘to the Pounds, which fum 
up as by the Example of 1 Denomination, and you fipd the Sum 
total 27168/. 17 j. Sd. i. ~ “P 8 "" 

4. Hence it may be inferred, that any Numbers maybe addecf, 
tho’ of divers Denominations, as Tlfo r theywere of oftr 
tkm or Name. So the Sum of the feVeral Columns ofMoney ford- 
going, is 27159/. i 84 j. 184^. 19 tfri. oF’/. 27168^17 :'8i. for 
the 19 Farthings anyone knows is' 4a. i, 184 Pence by the little 
Table is 15 j. \d. and j\.d. in the Farthings is ig's, tdr'Ttzs . js 
/. 9 : 2 : — and the 15J. in the Pence is /. 9 : 17 : — Put down the 
17, and add the 9/. to 27159, makes the Total /. 27168 : 17 : 8J. 

This is much the belt way* done ' 
without pricking and carrying from /• ' *'• d. ‘ qrs. 

one Denomination to another, which 27159 : tf 2 ; *^4 ! *9 

one is apt to forget when he has a 
mind to run a Sum over a iecond time. ^jd 
And by one and the fame Method 

you add all kind of Denominations of a .. 

Weight, Meafure, Money, fcfr. And 1 27168 1 17 : 8 « 3 

for reducing the Sums properly, (as 

that above is done) you will eafily fee how to do that by the little 
Table following ff tne Quarters of Hundreds, tdc. in the Sum of 
the Pounds, &c. 

D 2 •TABLE 
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Addition of Intire Numbers'. Chap. I. 


TABLE i. Of Averdupois Weight. 
Ton Hund. qr.C. 'Pounds Ounces 


- 20 - 

I- 


-80- 

4- 


-2240 — -35840- 
112—1792- 
28 — - 448- 

1 — — 16- 


Drams 

-573440 

- 28672 

- 7168 

- 256 

• ,16 


Farth. 

4 — 

16— 

48— 

320— 


TABLE 2. Of Englifh Coin . 


Penny 

1 

Groat 
4 1 , 

Shilling 

' • 3— r* 1 ■ 

d. . 

20 — 6 : 8 — 


I2 T7 

SO- 
BS* 


-4-50 ,1 ) 3 0—10*— 

i<- : ‘ • '-('MV ■ ^ 

640 — -w IQjO 1 ■ — I 


Noble 

1 

Angel 
-xl— 1 


960- 


,40— 13 : 4- 
240**^— 6o-^*— 20 — 


•2 

-3 


■IT- 

-2 1 


Mark 

— 1 

Pound 
— 15 1 


Theft Tables are put ihto the moft eafy and ufcful Method that 
I.could think of, and; are more efpecially adapted for reducing Aver- 
duptu Weight (by the firft Table) and Englifh Coin (by the fecond Table\ 
from any one Denomination to another, with one Multiplication or 
Divifion. 

For the : more eafy adding this or any other Example of Aver- 
dupois greater Weight, I have inferted the following little Table 
which mews the garters of Hundreds in a Column of Pounds. 


A Table 
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A Table 

in 


'able of Quarters of Hundreds 
in a Column of Pounds. 


lb 

qr,C. 

lb 

qr.C. 

lb 

qr. 

28 

1 

140 

5 

252 

9 

56 

2 

168 

6 

280 

IO 

84 

3 

196 

7 

308 

II 

1 1 2 

4 . 

224 

8 

3 3 * 

12 


An Example of adding 
Averdupois greater 
Weight. 


Ton. 
47 : 
192 : 

43 > 
973 ' 

9 ■ 
47 : 
55 !. 
34 : 
84: 
179 : 
8.4: 
73 ' 
234 : 


C. 

3 « 

*9 '. 
18 : 


qr. 
2 : 


15 
18 

9 

16 

‘9 

16 
8 

18 

17 


3 

2 

1 

3 

2 

2 : 

3 : 

2 

I ! 

3 ■ 


lb 

27 

12 

24 

14 

*5 


23 
25 
17 

12 

25 

24 
12 


24 : 230 


8 


6 

16 


6 

-rO'Ad. 


: o: -r-Y 

< 


In the Example laft above, havihg 
added each fingle Series or Row of 
Figures (as by the Rules for one 
Denomination foregoing) I find the 
Sum 2054 Ton, 176 Hundred, 24 
Quarters^ ,ancj 230 Pounds. 

^Then (as in] the Example before) 

I muft reduce this Sum properly, 
which is. done thus: By the little 
Table laft inferted, ’tis plain that in 5^2054 r iyd 
230 lb there are 8 qrs. and 6 ft Ip *_ ' 

the 24 Quarters are 6 Hundred y ' 
and in the 176 Hundred- (by taking 
half except Units place, and adding 
the odd 10 to the Units) are 8 Ton, 

16 C. the Sum of which is Ton 
2063 : 4 : o : 6, done without prick- 
ing, or any Charge to the Memory. 

vifion, the laft little Table will not be of fuch neceflary Ufe asic-’ 
is to others. " ' v; 

The next Example is done thus : * 

Having fummed up the Units, 
and then the Tens place of. Drams,.’ 
I find the Sum rpi ; the Ounces in 
like ~mannet~ 17 7 ,- and- the Pounds j 

723-4.' \ 

“ And by the little Table above ’ 
(which 1 any one may make or en- 
large by adding 1 6 to itfelf, Off.) I 
find that the next Number to and 

l«fs 


6 


2063 

But for fuch as can do Di- 


A Table Jhewtng the Ounces in 
a Column of Drams i or ft 
in that of Ounces. - — 

i6=:i 

^2=2 

48=3 

64=4 

80=5 
'■■1 96=6 
112=7 
128=8 

144= 9 
160=10 
176=1-1 \ 
. 192=12 
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S e c t. II. Addition of Intire Numbers . 


T A B U E 4. Beer-Meafurt. 


Pints . Quart 
2, .t 


Pottle 


Gallon 


Firkin , 

72 36 18 — - 9 

Kilderkin 

T i j i j- - ji 3 6 - - rg ■ — 0 — " “ * 

Barrel 

288— ■■■--144 72—36 -1 1 


Note, Alc-Meafure hath 32 Gallons to the Barrel. 


T A RLE Dry Meafure. (36 Bufhelsto the Chaldron of Coals. 

Lalt WSys Quarters Bulhels Peck* Gallons Pottles Quarts Pints 

1 ._»> -rr> fto fjfW-nlin — 25 6 o— 5 1 20 

I 5 40 1 60 3 2 O—64O — 1 2 80 — 256 

1— 8— — -32 — —64 128 256 512 


B L E 6. Long-Meajure. 

Barley-Corns. Inch .. 

3 - • 

Foot • 

36 ' 1 12— —i 


23760—— 7920— 66 
190080— 63360— 5 2 8 


220— 4 
1760—32 


TABLE 7. 
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TABLE 7, Squarq-Meafure. 

Square Square Square Square Square Square Square 

Mile Acres Rods Poles Yards Feec ' Inches 

l . -■ 64O ■ —2560 102400—3097600-^47878400—401^489600 

j —.-4 l6o 4840 —43560 “02 7 2640 

1 40— — .1 2 1 o— 1 0890— i' 568 1 60 

I —3<>i 272^ — 39 2 °4 

« 9 — — 296 

-144 

^ * - , 

. 1S*; ABLES. Of Solid Meafure. 

Solid Inches Feet Solid - - - 

1728— — —1 

- Solid Yard 

46656— ~ —27— — -t-t 

: Solid Pole . 


77623 29^— 44925—---— —1 66 iooV— • — 1 

196388 j , 76->i , j6507,Vo^— i -4 2 ®9 2 A J o l o- 2 53 * 


Rod 

— .1 • 1 


Acre 


1571 io8»4o 8 -- ■ ^ 909*061—— 536743 -2024 — —8—i 

»?4? 580^1 Qj6o 00—147 » 979tlooa—'W 1 776°°* — 32770584 — * 2?j28 — 1 6191 — j 


Mile 


TABLE?. Of Troy- Weight. 
Pounds Ounces Pennywt. Grains 
ft 5 dm. gr. 

x, -12— ■ - 1 240 5760 

1— —20 -480 

TABLE 10. Apothecaries Weight. 



TABLE 
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‘TABLE 11. Of Time. 

Year Weeks Days Hours Minutes Seconds 

1- 52 A 3 6 5* 8766 525960 31557600 

1 — 7 168 10080 604800 

1 — — 24 1440 86400 

1 60 2600 

1 60 


TABLE 12. Of Motion. 

Seconds Minute 
60 1 

^ Degree 

Sine 

108000 1800 30 1 

Quadrant 

324000— —5400— 90 3 1 


1296000— 21600 36c 


Circle 

—1 


The Tables foregoing are fo eafy, as to need little Explanation : 
I have put them in two Methods, a frriall matter differing. Ta- 
ble 1. which is of Averdupois Weight, is to be thus read j 1 Ton 
is 20 Hundred, 80 Quarters of C. 2240 Pounds, 35840 Ounces or 
573440 Drams: Alfo 1 C. is 4 Quarters, 112 ft. 1792 Ounces, (Ac. 
reading from the right towards the left hand, all which is ufeful in 
Reduction. 

And the fame is to be obferved in the fecond fort of Table, only 
here you read the contrary Way, from the right hand toward the 
left: As 1 Pound Sterling is if Marks, 2 Angels, 3 Nobles, 20 
Shillings, 60 Groats, 240 Pence, 960 Farthings. One Mark is 1 j 
(or 1 Angel and 1 Third) 2 Nobles 131. 4 d. 40 Groats, 160 Pence, 
(Ac. And the Numbers above lhew that 4 Farthings is 1 Penny, 
4 Pence 1 Groat, 3 Groats is. 6 s 8 d. = 1 Noble, (Ac. 

As to the Proof of Addition, it is either performed by Addition 
or Subftraftion. 

E Thus 
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. Thus the Sum of the 3 upper Lines added to the 

Sum of the 2 lower, is equal to the Sum Total : 9876 

For the Sum of any Parts added to the reft of the 5432 . 

Parts, muft give the Sum Total of all the Parts 1234 
which make the Whole. 567 

Or the Sum of the two lowermoft deduced from 89 

the Sum Total, leaves the Sum of the 

greater, or of the three uppermoft Sum Total= 17198- 
Numbers. — 

Sum of the 3 uppermoft 


And thus I hope I 
have laid down fuch 
plain and copious Rules, 
fsV. as will be ufeful to 
the young Reader in ad- 
ding Money, Weight, 
Meafure, isc. 


16542 

Sum of the 2 lower Lines = 656 


Sum Total, or Sura of") 

the Sums — • j 

The leffer deduct 


17198 Proof. 
656 


Leaves the greater = 16542 Proof, 


When large Sums of Monejrare (in Records, &c.) required to be 
exprefled Literally, or in Numeral Letters, they may be wrote, &c. 

thus i or thus, more eafy for Addi- 
tion thereof. * 

!♦ 0* JJ* U 0 ♦ 


M. C. X. 


MDCCXXXVI 
M' “DCCCCXXIX 
M 9 CCXCIX 
M IO DLX XXVII 
M”°CLII 
M ,9 DCCXLV 
M 6 °CCXXXI 


VI : IX ob 
X : II 
XI: IX 
X : IX ob 
VI : VIII 
XIX : VI ob 
XI: IV 


I,' VII, III, VI : VI : IX ob 
X, IX, II, IX: X : II 
VIII, II, IX, IX : XI : IX 
XX,V, VIII, VII : X : IX ob 
DX, I, V, II : VI : VIII 
XIX, VII, IV, V : XIX : VI ob 
LX, II, III, I : XI : IV 


M 63 1 DCLXXXII :XVII: 

viz. 631682 : 17 : - — 
Sums Total 


ob DCXXXI,VI,VI 1 I,U : XVII 
2 or 631682: 17 

Sums Total 


: ob 


: * 


T 


To add the firft Column ftis eafy till you come to the Pounds, and 
there add together ift alt under 10, to each Ten there add all 

Tens 
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Sect. III. Subtraction of Intire Numbers. 27 

Tens under 100 ; to thofe add what is under 1000, and the 
Thoufands carry’d to the reft. 

Note, The M, C, and X are Thoufands, Hundreds, and Tens, 
the Titles of the Columns they ftand over, as to place. 

Sect. IIL SubfiraStion of Intire Numbers. 

T H I S is a Rule whereby the Excefs or Difference between two 
Numbers is difeovered; that is, we find out by this part of 
Arithmetic how much one of two Numbers given, is greater oriels 
than the other. Thus if 15 be compared with 20, we find it leffer 
5 - 

Hence it appears, that in Subftradtion there are always 2 Num- 
bers given, from whence a third is difeovered. 

Of the 2 Numbers given, the greater I call th t Compound Number % 
(as being conipofed of the leffer Number and the Difference between 
thofe given.) The leffer I call the Subtrahend , it being that which 
is to .be taken from or drawn out of the greater. And when that 
is done, there arifeth the third Number, which may be termed the 
Remainer, Excefs, or Difference between the Numbers given, and 
is the Number fought for in this Part of the Art of Numbering. 

As in Addition, fo in Subftra&ion the Numbers given are either 
of one Ample Denomination, or elfe they are one or both of feveral 
Denominations or Names ; for the Numbers given are Abftradt or 
Concrete. 

I lhall next illuftrate what is faid, by examples of one and more De- 
nominations in the common Way of Working ; and idly, in another. 

Examples of one Denomination , or of AbJlraSl Numbers. 

Examples. Example 2. Example 3 . 

Lent /. 7 1 03 2 Borrowed /. 1 9 7 2 1 Received l. 9211 
Received /.- 9735 Paid U 8957 Diiburfed l. 1973 

Remainer/. 61297 Remainer /. 10764 Rem. = 7.7238 

Examples of feveral Denominations^ {or of Contrast Numbers .) 

Example 4. Example 5. 

Gained /. 1192 : 12 : 3 Debtor /. 1013 2 : 10 : 4? 

Loft/. 287 : 14 : 7 Creditor/. 975 : 15 : $ 

Remaineth gain'd/. 904 : 17 : 8 Remaineth Dr /. 9156 : 15 : 3s 

E 2 Example 
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Example 6. 

Received as an Agent or Factor, to be applied ) . 

and difburfed as per Order of my Employer — j *• 9 00 ® — 

Paid A. B. for Goods bought /. 2072 513:4 

For a Ship with Rigging 936 519:2 

For Cuftom to the King 97 : 15 ; 3^ 

For Infurance — . . 72 : 3:6 

For Freight 100 : 11 : 9^ 


In all 


-3280 53:1 


Which Sum of the Payments being deduced - 

from the /. 9000, the Remainer (in the Fador’s >1. 5719:16:11 
hands,) is — 1. ■ ■ ~ \ 


Example 7. 


Bought of A. B. Sugars 193 
of C. D. more 323 


Weight 
qr. 16 
: 3 : 25 
: 3 : 17 


Value 
l. s. 
386 : 19 : 
532 •* 18 : 


d. 

4 

6k 


Bought in all 517 
Weight Value 
C. qr. 15 l. s. d. 

25 : 1 : 14 for 59 : 17 : 6 
toG. H . 126 : 3 : 25 at 3,15: 12: 10 
to J . K . 94:2:14 at 235:17: 6£ 
to L . M . 87 : 3 : 20 at 1 80 : 1 3 : 4 

Sold in all — - 334 : 


3 : 14 Z.9 19 : 17 : io? 


Sold E . F . 


3:17 a t 792 : ir 2* 


Remains unfold C. 182 : 3 : 25 J. 
Which unfold Goods coft me — 


From which laft Sum deducting the next above”) . 
it, the Remainer is gained (already) by this > 237 
Account - ■■ ■■■■■ ■ Ji 


127 5 16 
364 : 18 


/'* 

104 


2 : 2I 


Directions for performing the foregoing Operation r. 

I N the firft Example you are to take the lower Line from the 
upper, or the lefler Number 9735 from 71032. Begin, at Units, 
place, and fay 5 from 2 cannot be, but 5 from 10, which you muft 
borrow, and add to 24 that is, 5 from 12, and there remains 7. 
Then having put the 7 under the Line,, fay 1 borrowed and 3, (the 
Figure in Tens place of the Subtrahend) is 4, from 3 (in the com- 
pound 
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Sect. III. Subfir aft ion of Intire Numbers'. 29 

pound Number) cannot be j but from 13 ('borrowing 10 as before) 
leaves 9. Which put down, as you fee, and fay 1 borrowed and 7 
(the Figure in Hundreds place, of the Subtrahend) is 8 from 10 bor- 
rowed (becaufe you cannot take 8 from o) and there refts 2. One 
borrowed and 9 is 10 from 1 (in the Thoufands place of the com- 
pound Number) cannot be, but 10 from 11 leaves 1, which put 
under, as you fee. And laftly, 1 borrowed from 7 in the upper 
Line, and the Remainer is 6. So the whole Sum remaining is 
61297. And thus any Operation of one Denomination is per- 
formed. 

• Then for feveral Denominations I (hall inftance, 1/, in the fifth 
Example. You muft always begin with the lead Name, here Far- 
things ; and fay 3 Farthings from 1 cannot be, but borrowing 1 
Penny or 4 Farthings, add to the 1 Farthing makes 5 ; fo 3 from 5, 
and there refts 2 Farthings : put under as in the Example, and fay 
1 Penny borrowed from 4 Pence in the upper Line, and there refts 
3 d. Then fay 15 s. from ioj. cannot be ; but 15 from 20 s. which 
you borrow, and the 10, viz. from 30, and there refteth 15. Then 
fay 1 borrowed and 5 is 6, from 12, refts 6 Pounds, &V. as in the 
former Examples. 

The fixth Example is performed by firft adding together the Sums 
laid out, and then deducing that Sum, which is /. 3280 : 3 : 1 
from the 9000. Thus 1 d. from 1 2 you borrow, leaves a d. 1 you 
borrowed and 3 s. is 4 from 20 s. which borrow, and the reft is 
16 j . which put under and dedutt the 1 borrowed from io, &V. as 
before. 

Laftly, in the feventh Example, you are to deduct the Hundreds, 
Quarters, and Pounds fold from thofe bought : to perform which, 
you muft fay 17 Pounds from 14 lb. cannot be, but 17 from 28 lb. 
which you borrow (that being a Quarter of a Hundred, which is 
the next Denomination) leaves 11 *, which added to the 14 lb, makes 
the 25 which you fee. Then 1 Quarter of a Hundred borrowed 
and 3 is 4, from 7 (that is, 4 Quarters or 1 Hundred borrowed 
and added to the 3 Quarters (landing in the upper Line) and the 
reft is 3 Quarters ; which put in the Remainer, faying 1 (that is, 
J Hundred weight) borrowed and 4 (in the Sum of the Sales) is 5, 
from • 7 in the Hundreds bought, leaves a > which put down, 
and fo proceed, as in fubftraaing one Denomination : and the 
quantity of Sugar remaining unfold you find to be C. 182 : 3 : 25. 
And the Value of what is fold .deducted from the whole Value 
bought, the Remainer is /. 127 : 16 : 7! (which is the Sum only 

wanting 
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wanting to make up the Coft of all that was bought.) Which Sum 
remaining deducted from the prime Value of what Sugar remains 
unfold, viz. 182 C. 3 qr. 25 lb. which cofts £364: 18 : 107 the re- 
maining Cafli is /. 237 : 2 : 2+ which is got by this Trading, thus far. 

Note , Tho* the Subtrahend, as here £127 : 16 : 71 ftands over 
the Compound Number £364: 18 : io+, it is as eafily de- 
ducted as if the leffer Number ftood under the greater, as is 
molt ufual. 

By the Rules and Examples above, I fuppofe any one may per- 
form SubftraCtion after the common way. 

But the Work may be effected with- 
out faying fucb a Figure from fucb a one 
cannot be , and 1 borrowed , &c. as in (he 
Margin. 

For where any Digit in the com- 
pound Number is lels than that ftand- 
ing under it in the Subtrahend, mark 
the next toward the left-hand with a 
Point, and put over it a Digit, which is 1 lels, as here over 4 in 
the Number given put 3 ; over 3, 2, &V. 

Then where the Figures put over the pricked ones (or thofe given) 
are ftill lefs than thofe refpeCtively in the Subtrahend, place 10 part- 
ly oyer, but a little toward the left hand ; then you have the very 
Numbers at large, from whence SubftraCtion is to be made. Thus 
7 from 12 refts 5 ; 5 from 13 refts 8 ; 6 from 12 refts 6 ; 5 from 
ix leaves 6 ; 9 from 16 leaves 7 ; and 8 from 14 leaves 6. 

Now I have only inferted the Figures over thofe pointed, and 
the Tens to explain the Rule ; but ’tis certain, the Work may be 
as eafily performed mentally, by fuppofing every Figure as afore- 
faid lefs by the 1 (Tuppofed 10) which is borrowed from the next 
towards the left hand of the Number given to make SubftraCtion 
from. For whenever you borrow 10, that 10 is prefumed to be 
taken from the next Figure towards the left hand ; and of confe- 
quence therefore that is 1 lefs, (1 in any Series being 10 in another 
next it toward the right hand.) Thus in the Example, 7 from 12 
refts 5 ; where the one Ten borrowed makes the Figure in Tens 
place a Unit lefs, £ e. the 4 is but 3. And when you fay 5 from 13 
refts 8 ; this 1 borrowed is actually taken from the next Digit 3, 
and leaves it but a 2, and fo 2 becomes but a 1, 7 a 6, and 5 a 4, 
which is all fuppofed as you perform the Work, without putting 
down any thing but the Rcmainer. 


10 10 10 10 
46 1 2 3 10 
From 157234 2 

Take 89565 7 

Refts =6766 8 5 



Digitized by UooQle 



Sect. III. Subfir atf ion of Intire Numbers'. 31 

So alfo in divers Denominations, the Unit borrowed being fup- 
pofed one of the next fuperior Denomination, muft leave that a 
Unit lefs, as is explained in /. s, d. 

the Margin. Where 2 s. 6 d. 105 10 20 12 

1 qr. in the upper of the 6,0, 2 1 5$ 

two Lines given, being lefs Acquired or earned 71 3:2:6$ 
than lys. 9 d. £ in the lower Expended = 39-7:17:9$ 

Line *, therefore 4 Farthings — 

taken from the 6 d. makes Saved, or putin Bank 31 5:4:8$ 
the $ $, and 5 d. refteth or $ 

12 d. borrowed from the 2 s. 

and put over the 5 d. makes 1 yd. and 1 s. refteth ; 20 s. taken 
from the 3 /. makes the faid 1 1. to be 21 s. and 2 /. refteth, &c. as 
In one Denomination •, then I have it plain to my fight, that i 
from k leaves $ or i ; 9 d. from 1 2 and 5 or 1 y d. leaves 8 ; 17;. 
from 21 leaves 4* ; 7/. from 12 L leaves 5 ; 9/. from 10 leaves 1 I. 
and 3/. from 61 leaves 3, without borrowing and paying. Which 
Method with Ufe will make the Work eafier and ihorter than the 
common Way j I mean, when only the two Sums given are wrote 
down, and the reft performed in the Mind, as Example. 

This is done with- 
out the leaft mention- 1 . s. d, 

ing, borrowing or pay- The Rent-Roll of my Eftate? , 

ing, and with more (TuppofeJ is per annum 5 7 5 * ‘3 

Eafe and Expedition ; Repairs, Taxes, &c. deduct. 279 : 15 : 9 

and may ferve alfo to 

Ihew the Nature and My clear Eftate per ann. = 1485 : 1 6:6 
Reafon of the common 
Way of Working. 

The Proof of Subftradtion is either by Addition or Subftraftion : 
For in the laft foregoing Example, the Remainer l. 1485 : 16 : 6 
being added to the Subtrahend, l. 279 : 15 : 9, the Sum is the com- 
pound Number given, or /. 1765 : 12 : 3 ; which proves the Ope- 
ration to be right. 

Or by Subjlraftion. If from the /. 1765 : 12 : 3 you take the Re- 
mainer /. 1485 : 16 : 6, there will then remain /. 279 : 15 : 9=the 
Subtrahend given. 


Sect. 
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Sect. IV. Multiplication of Intire Numbers. 


M ULTIPLICATION is a Rule which Ihews the Num- 
ber of Units produced by making one affigned Number any 
Multiplicity of times itfelf. 

Or *tis that Part of Arithmetic of fuch admirable Extent, that 
no Number or Quantity can be fo great, but another greater may 
be difcovered : For by it not only the Number of Angle Sands that 
would compofe an Heap as big as our Earth, but even one to ex- 
tend to the ftarry Firmament are within the limits of this part of 
the Numeric Art to compute. 

It is an Abridgment of the Work of Addition, performing that 
in a Minute, that Addition would require fome Hours to do. 

Thus if 8766 were to be multiplied by 20000, (or to know how 
many Hours are in 20000 Yeare) *tis only to double 8766, which 
is 17532, and to that place the four Cyphers toward the right hand 
will make it 175320000 the Anfwer, (which is done in lefs than 
half a Minute.) But how long it would require to put down 8766, 
20000 times ; or 20000, 8766 times; and then add all thofe Num- 
bers together ; I leave the Reader to judge, and confequently of 
the Excellency of this Rule, which is juftly called Multiplication. 

As in the laft Section, fo in this Part there are tWo Numbers 
given to find a third: To inftance, as above, 8766 and 20000 are 
given, and 175320000 is the Number produced by or refulting 
from the Multiplication. 

Of thefc 3 Numbers 1 (commonly the greater of the 2 given) is 
called the Multiplicand, the other of thofe given is the Multiplier, 
and both together they are called Faftors ; and the Number arifing 
therefrom after Multiplication, is called the Product, or (in Geo- 
metrical Operations) the Rectangle. 

The Relation thele three Numbers have to each other, is. That 
the Product containeth either of the Factors fo often as the other 
Fattor contains a Unit : and confequently 

As 175320000. to 8766 : : fo 20000. to 1. Or 
As 175320000. to 20000 : : 8766. 1. &V. But this by the by* 
till we arrive at the Rules of Proportion. 

The whole Bufincfs of Multiplication confifts in thefe three 
things. 

1. In knowing mentally and readily what any two Digits multi- 
plied together produce. 

2. In 
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S e c t. I V. Multiplication of lntire Numbers, 33 

2. In the right placing thofe Products. And, 

3. In colleoung thofe particular Produ&s into one general Pro- 
duct. 

Hence it follows, that a Table of the Products of one Digit by 
another be compofed, which, before you can proceed farther in this 
moft pleafant and ufeful Science, mult be learned by heart : thus 

The firft Column is what 


is abfolutely neceftary to 
get by heart. 

The.fecond Column for 
the moft part, that is, in 
multiplying by 10 and 11, 
does not charge the Me- 
mory : for to multiply any 
Number by 10, is only to 
place a Cypher to the right 
hand of the Multiplicand, 
(for 1, tho’ a Number, as 
augmenting' and diminilh- 
ing another by Addition and 
Subftra&ion, yet it neither 
multiplies nor divides.) 

And tQ multiply any 
Digit by 1 1 , is only to re- 
peat the Digit as in the 
Example. And I have ad- 
ded the Multiplication of 
the Digits by 12,- becaufe 
that being got by heart, 
faves the trouble of making 
a whole Line, and of ad- 
ding two Lines together : 
for when you have that by 
heart, you can multiply or 
divide by 12 (a Number 
much ufed, as being the 
Pence in a Shilling, the 
Inches in a Foot, &c.) as 
by one fingle Digit. 


The Multiplication Table. j 

. 

3 u me $315=9 

10 times 2= 20 

4=12 

3= 30 

5 =I 5 

4= 40 

6=18 

5= 50 . 

7=2 j 

6= 60 

8=24 

7= 70 

9=27 

8= 80 

4 times 4=16 

... 9=9° 

5=20 

1 1 times 2— 22 

6=24 

3= 33 

7=28 

4= 44 

8=32 

5= 55 

9=36 

6= 66 

5 times 5=25 

7= 77 

6=30 

8= 88. 

7=35 

9= 99 

8=40 

12 times 2= 24 

9=45 

3= 36 

6 times 6=36 

4= 48 

7=42 

5= 6 ° 

8=48 

6- 72 

9=54 

7= 84 

7 times 7=49 

8= 96 

8=56 

9=108 

9—^3 

10=120 

8 times 8=64 

11=132 

9=72 

9 times 9=8 1 

12=144 


F The 
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The wonderful Produ&ions arifing from the placirig Numbers, 
ate -many and for prizing : I final 1 here kifett an Inftance, where, by 
placing only 9 Figures tO the beft advantage about 5 Digits given, 
(briftfrutes all the Parts of the common Table that are abfwutcly 
aetefiary to be biferted for the more apprehenfive part of Readers. 


A mofi brief Multiplication Tabk t 

O 

W G 


VIZ*. 


G 

c * 

u 

> o 
60 , 


T3 TJ 

0 § u 

o CjQ 
t -,.- 0 «* 


Two of thefe mul-C 

" I 

v w 

9 

8 

7 

f. 

40 ■ 

"1 Two of theft add. 

tiply,ftandinga- 1 
gainft the Num- j 

2 

ii 

0 0 0 O' 

r> m m 

' refpevfting the gi- 
r ven Numbers in 

bers given. £ 

■ 4 

1 5 

O 

5 

0 die middle. 


• The Urge 'Table is fo plain, that it needs ho Explanation, as /hew- 
ing that 8 times 8 is 64, 8 times 9 is 72, and the like of the reft. 

: And this Table is very near as eafyj; for you muft always look for 
the Digits to be multiplied, in the middle Column : As fuppofe I 
would know what 8 times 6 makes *, againft 8 in the middle Column 
Is 30 towards rite right hand, and againft 6 in the middle is 10 in 
the right-hand Column, the Sum of which is 40 ; and thofe ftanding 
againft the others, in the left-hand Column, are 2 and 4, which 
multiplied together, make 8 : fo that 8 times 6 is 48. 

And to fquare any of the middle Numbers, as fuppofe 7, double 
so, which ftands againft it on one fkle, and multiply that by Hfclf, 
which ftands againft 7 00 the left-hand fide ; fo 20 doubled is 40,. 
and 3 fquared makes 9 1 fbthat 7 times 7 is. 49, £s?f.. 

So much for the Tables : 1 fhtU now proceed to fliew how the 

And, 


z. The Application of the Rules in folving Queftions, which- may/ 
ferve, inftead of Reduction defcending, to fhew the Ufe of Multi- 
phcatiom 

Propofition 


\ 
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Proportion i. To multiply a Number by another, which confifts 
but of one place. 

Example 1. Example 2. 

' Multiplicand 79533 Multiply — — 175945 

lyiukipiier 8 by. 9 


Product 636264 Anfwer= 1583505 

Prop. 2. To multiply any Number by another confiding of two, 
three, or more places. A ihorter way for Example 1. See Mul- 
tiplication of Decimali. 

Example 1. Example 2. - Example 3. : 

Multiply 7A9^Z 47625 76472 

by... 75 357 H75 


374815 333375 382360 

524741 238*25 535304 

— — *42875 305888 

prodnft = 5622225 — — * *52944 


Produft = 17002125 

Produ&=s 189268200 

Prop. 3. To multiply when one or mom Cyphers are in the Mul- 
tiplier, but not at the end. . 

Example i. Example 2. f • 

Multiply. ... 57234 ' . 97532 

by. . . . 5203 * 32004 j 


.17*702 

114468 ■ 

^86170 


390*28 
195064 
292596 
r f y v ? rr— 


’ ! •! *97788502 ) '! . 31214*4*2$ 

Prop. 4. How to do when one or more Cyphers are next the right : 
hand of one of both of the Fa&ors. 

.. Example 1, Example 2 . • Example 3 . 1 . > 

^4 l) | '4 ^ 11 ; 


9769000= Product =2959600= Produ£t= 102 

68 


Products 78200000 

F 2 Rules 
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Rules for performing the Operations above. 

In Example i.] Say 8 times 3 (the Units place of the Multipli- 
cand) is 24 i put the 4 under the Line, ' and carry the 2 Tens to 
the next Product, faying 8 times 3 is 24, and 2 carried is 26 ; put 
6 in Tens Place of the Product, and carry 2 as before, faying 8 
times 5 is 40, and 2 carried is 42 *, put the 2 under the Line as you 
fee,- and carry 4 (Tens) faying 8 times 9 is 72, and 4 carried is 76 : 
put the- 6 under, and carry the 7, faying 8 times 7 is 56, and 7 
carried is 63, which (being the Produce of the laft Figure) put all 
down, and you fee that 8 times 79533 is 636264. And fo much 
for Directions to multiply and carry the Tens - from one particular 
Produft to another s the Reafon of which, and of placing the feve- 
ral Products a degree towards the left-hand, I ihall Ihew by and by. 

In Example 2. of Prop. 2.] You find by the Rules above, that 7 
times 47625 is 333375 *, and then you multiply 47625 by 5 (the 
next figure in the multiplier) faying 5 times 5 is 25 : place that 5 
under Tens place of the former ProduCt, and proceed as before ; 
and when you come to the 3, put 5 of the ProduCt 3 times 5, under 
the Tens place of the laft Line or ProduCt ; and fo continue, if you. 
had never fo many Figures in the Multiplier, as you fee in the o* 
ther Examples. 

In Proportion 3.] You have Examples, thatwheir one or more 
Cyphers are in the middle of the Multiplier, you muft (in be- 
ginning to multiply by the Digit next the Cyphers towards the left- 
hand thereof) place the firft Figure of the ProduCt not under Tens 
place of the former ProduCt, as before ; but put it fo many places 
extraordinary towards the left-hand as there are Cyphers ; the Ex- 
amples thorowly explain die Meaning. 

In Prop. 4.} It is (hewn, that whenever Cyphers are to the right- 
hand of either or both FaCtora, you need only to multiply by the 
fignificant Figures or Digits, ana then place all the Cyphers in one 
or both the IfoCtors towards the right-hand of that ProduCt ; and 
when 10, 100, iooq , &c. is the Multiplier, you need only tq put 
the Cyphers towards the right hand of the Multiplicand, and that is 
your ProduCt, as by the firft Example of this Propofition. 


rte 
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Sum=:i 70021 25 1 70621 2 <1170021 25 SuraTotal 
« Produft I 5f/ or Produft 


In the firft of diefe Examples you have the whole Work of the 
Multiplication as the Figures fund, the whole being put down 
without Carrying or Abridgment) as 7 tunes 5 is 35, 7 times 20 is 

* 4 <>> 
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140, 7 times 600 is 4200, &?<r. Then 50 times 5, 20, 600, 7000, 
and 40000 make the next 5 Lines : And 300 (the third Figure in 
the Multiplier) times 5, 20, 600, 7000, and 40600 make the laft 5 
Lines or Numbers in the Operation. 

In the fecond Example you fee how the "Work Hands when the 
unneceffary Cyphers are cut off, and thrown out of the Account. And 
In the third Example you lee that the Sum of the Numbers fe- 
parated from the Cyphers do rdpeftively make the Numbers, and 
fall in the fame order as in the fecond Example of Prop. 2, So that 
here you fee not only the Reafons why the Tens are^ carried; from 
one (ingle Produft to another, when 1 Line or Number is* only 
made inftead of 5 : but you alfo fee plainly the Reafon why the 
Units place of every Line Hands under Tens place of the Product 
or Line of Figures preceeding. 

Thus much for the Theory of Multiplication, I (hall next (hew, 
II. The Ufe and Application' of Mumptication. - 
1. Of Money.'] Pounds are reduced immediately into Shillings, 
Pence, or Farthings, by multiplying the given Pounds by 20, 240, 
or 960, as per ‘Table 2. in Addition. 

Example , in 7873 /. how many Shillings ? (Ac. 

j Example 2. Example 3. 

7873 Poanda 1 Multi- £7873 7873/. 

20 Shill, in /. 1. J ply. : : 240J.n1/.t. g60qr.ini. 1. 

SLi 57460 = the Anfwer. ; 3*492 47238 

* 574 ^ . 7 0857 

Pence for Anfwer 1889520 Farth.7558080 Anfwer. 
Note, Thefe Shillings may be reduced into the Pence by multi- 
plying them by 1 2 ; and thefe ' Pence into the Farthings by 
multiplying by 4. And the like ©f ary other Pounds, Shil- 
lings and Pence. 

Queft. 2. In /. 7873 : 18 : ni £7873 * 18 : ui • 

how many Farthings? . . : 960 

Multiply 7873 by •960, as in — .1. , ~ - 

the third Example $ to the JPro- - 47238 

du£t whereof add 91 1 = die 70H57 - » ? 

Farthings in 1 8 r. u d.i and — — 

die Son is die Anfwer, as per 75$^o8o 
Mniigin. Add... *.911 ^r.int'8#. 

< ' -j v. ; 6ttfn 755^991 * it Anfifctr: 1 

< 2. Of 
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Sec t. IV. Multiplication of Intire Numbers. 

a. Of Averdupois Weight.] By the firft TaWe in Addition it ap- 
pears that Tons are reduced into Hundreds by multiplying them by 
2a i into Quarters of Hundreds by 8oj into Pounds by 2240 in- 
to Ounces- by 35840, & 


Ounces in r Ton “35840- 
Tons given 85 

179200 

28672 


1 57 Ton. | Anfw. Oun. 304*6400 
1008 = Quarts in 1 Ton. 


Example , In 85 Ton how 
many Ounces? 

3. Of Liquid Meafures.] In 
1 57 Ton of Wine, how 
many Quarts? By the third 
Table m Addition, you fee 
that in i Ton *are 1008 
Quarts: therefore the Tons 
being multiplied by- 1008, 
gives the Produft 158256 
Quarts. 

158256 Quarts, Anfwer. 

4. To reduce T/me.J How many Minutes may we fay it is fince the 
Creation, fuppofingthfe Years, according to Sacred Chronology, to 
be 5716? 

By the eleventh Table in Ad- 7 525960 Minutes 7 »«• , .» 
dition, there are in t Year - - / 57 16 Years 


1256 

>57 


3>5576 

5259 6 

5. To reduce Square or Super- 368 172 
fetal Meafure .] HoW many Dia- 262980 
monds, of 16 in a fquare Inch, — — — 

will pave the Globe we live on, 3006387360 Minutes for Anfwer. 
fuppofing if a cdmpleat Sphere 
e t Globe all of Earth ? 


The Ambit (or Circumference^) of the Earth, ac-’p. 
cording to Mr Norwood’s meafored Degree of near 70 - 25040 

Engliftt Miles in a Degree, is Miles — — — J 

A fourth of which is Miles——- — 6260 

“Which multiplied by the Earth** Diamet er = 7967 

4382 

3756 

5634 

The Produtt is die fuperficial Content of a Circle, 7 4382 
whofe Circumference is mat of die Earth, viz, — j 49873420* 

. Product 


Digitized by v^ooQle 



40 Multiplication of Intire Numbers. Chap. I. 


Product brought over — —— 49873420 


Which multiplied by 4, produceth the convex Areap 
of the Earth (or whole Superficial Content) in Square S 

Miles » — ■ — — — — j 

Which multiplied by the fquare Yards in one fquare 1 
Mile, which are fas per 'Table tbe 71b) — — J 


4 

*-99493 6 8o 

3097600 


119696208 
139645576 
*795 443 12 
59848104 


The Produft is the fquareYards on the Earth=6i 795 1623 168009 

Which multiplied by the Inches in a fquare 1 1 296 

Yard, which are — — « — — - — J ■ 

3707709739008 

.5561564008512 

, ' I 2359 ° 3*46336 

617951623168 

Produceth the fquare Inches on the 1 1 ■ im 

Earth’s Surface ■ - J =800865303625728000 

Which multiplied by the Diamonds in 1 fquare Inch, viz 16 


Produceth the Number of Diamonds 
which anfwers the Queftion. — — 


} 


4805191821754368 

800865303625728 


1281384485801 1648000 
100 


And the Value of the Diamonds fas' 


aforefaid) that would pave the Globef ,28,384485801164800000 
at 100 1 . each Diamond, is Pounds^ J 
Sterling. ■ 


This Value is numbred as die 1 6tb in the Numeration Table. 

By all which Examples it appears, that in this kind of Redu&ion, 
which Ibrne call Reduftion descending, one general Rule is to be 
obferved, viz. 

Multiply any Number of any Denomination by any Number of 
Units of a fmaller or inferior Name, that make a Unit of that given, 
and the Product fliews how many of the later are contained in all 
the former. For 
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Sect. V. 'Dtvijion of Intiro Numbers'. 4 1 

For Proof of Multiplication, fee at the end of Divifion. 

Note, That many new and very brief Rules and Examples for Mul- 
tiplication may be feen in Decimals. 

Ssct. V. Divijion of Intire Numbers four fever al Ways. 

D IVISION is that Part of Arithmetic by which a Number 
given is divided, feparated, or diftributed into any Number 
of Parts afiigned* 

Hence ’tis plain, that it is the Reverfe of Multiplication ; for as 
that producetn an Increafe, fo this produceth a proportionable De- 
creafe: And confequently the Truth of any Product of Multiplica- 
tion, is proved by dividing it by one of the Factors, of which more 
hereafter. 

Divifion performeth the Work of many Subftra&ions (as Multi- 
plication does that of many Additions) by a few Figures and in a 
lmall Time ; which Subftra&ion would require an incredible deal 
of Time, Figures and Paper, to effect. To inftance in the former 
Numbers : If it were propofed to find out how many Years are in 
175320000 Hours, there being 8766 Hours in 1 Year, therefore 
to do this by Subftrattion, would re- 
quire that you deduft 8766 fo often 8766) 175320000(20000 
from 175320000, till nothing remain, ' 

which would be after 20000 De- 0 

du&ions. But the Work of Divifion 

Ihews the Anfwer with that Brevity which you fee in the Margin. 

It appears from hence. That in Divifion there are always 2 Num- 
bers given, and a third fought for. The Numbers given, are, 

1 ft. That which is required to be divided, which we call the Divi- 
dend. 2 dly , The Number of Shares, Parts, or Portions, into which 
the faid Dividend is afiigned to be parted or divided, which we call 
the Divifor. 3 dly t The Part or Share arifing from the Work of 
Divifion (being the Number fought for) we call the Quotient , (from 
quotiens, i. e. how many times) which fliews how often the Divifor 
is contained in the Dividend. 

And if the Dividend contain fomewhat more than the Quotient 
exprefieth, (but not fo much more as the Divifor amounts to) that 
Surplufage is called the Remainer or Remainder. 

So that the Relation which the two Numbers given and that 
fought (fuppofing no Remainer) have to each other, is. That the 
Dividend contains either the Divifor or Quotient fo often as the 

G other 
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other doth a Unit j For as a Unit to the Divifor : : fo the Quotient 
to the dividend. 

Or as a Unit to the Quotient : : fo the Divifor to the Dividend •, 
and confequently. 

The Produft of the Divifor and Quotient is equal to the Divi- 
dend by i •, any of which Confiderations proves the Truth of the 
Work of Divifion. 

The Operation of 'Divifion confifteth in tbefe five things. 

• 

1. In confidering how many places toward the left hand of the 
Dividend the Divifor can be taken from : If from the like Number 
of Places that are in the Divifor, then, 

2. To confider how often the firft Figure in the Divifor can be 

had in the firft of the Dividend towards the left hand. But if the 
Divifor cannot be taken from the like Number of Places with itfelf 
from the Dividend ; then to a Ik how often the firft Figure in the 
Divifor (as before) can be had in the two firft places towards the 
left hand of the Dividend j in ci- Examples. 

ther of which Cafes, 

3. We put the Anfwer in the 
Quotient, (as you fee in the Ex- 
ample.) 

4. By that Figure fo putin the 
Quotient, we multiply the Di- 
vilor, and put the Product un- 
der that part marked out in the 
Dividend. 

5. We deduft that Produft 
from the faid marked Part or Di- 
vidual, and put the Remainer 
under a Line, as in the Examples. 

Propoftlion 1. To divide by a r 
» y fingle Figure or Digit. 


Divifor \ Dividend f Quotient 


7^87654321 (1 
7 


2522045 


17 

14 

3 <> 

35 

15 

14 


14 

14 


032 

28 


4i 

85 

6 Remainer 

Example 
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Exampki. 

8) 1743219 (217902 
16 

14 

8 

“ "5T 

56 
72 
7 2 


Example 3. 

9) 9 OI2 345 6 {*0013717 

9 ‘ 

0012 

_9 

33 

27 

^4 

63 


019 

JO 


*5 

9 


3 remains. 


66 
6 3 

3 remains 

Pro/. 2. To divide by 2, 3, or more Figures in the Divifor. 

. 1 * ¥7 - 7 . _ 


Example 1. 

2*) 73345 6 5 (349265 


. Example 2. 

*36) *234567 (9077 


63 


1224 


103 

84 


1056 

952 


194 

189. 


1047 

95 2 


55 

42 

136 
' 126 

105 

*05 


95 refts. 

Example 3. 

9876) 1234567 (125 
• • • 

9876 
24696 
*9752 
49447 
4938o 
67“ refts. 

G 2 Pro/. 
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Prop. 3. To divide by a Diyifor having Cyphers in the firft, fo- 
cond, places thereof. 

Example 1. Example a. Example 3. v 

350)987654(2821 | 12000)987654(820 | 1000)976432 = Anfw. 

“70 ~ 96 


287 

280 


— Quote = 976 

27 Remains 432 

24 


76 

70 

~5 

35 


Refts 3654 to divide by 12000 


Refts 304 

Rules for performing (be Work of the three laft Propofttionsi 


Thofe by 1 Figure under Prop. 1. are fo eafy, that any one may. 
divide, observing the five general Rules for proceeding. To in- 
ftance in Example 2. I afk how often 8, the Divifor, can be had 
in 17, the two firft Figures to the left hand of the Dividend, (be- 
cause I cannot have 8 in one place of the Dividend) the Anfwer is 
2 times; which 2 I put in the Quotient, and fay 2 times 8 (the 
Divifor) is 16 ; which placing under the 17, and taking the 16 
from 17 the Remainer is 1. To which bring down the next Fi- 
gure 4 in the Dividend, (and as you bring down any Figure to a 
Remainer, mark it with a Point under, left you bring it down 
twice) and then fay how often 8, the Divifor, can be had in 14, 
the Anfwer is 1 ; which put in the Quotient, and fay 1 time 8 is 8, 
which put under die Deduct from 14, and the Remainer is 6 ; to 
which bring down 3, (the next Figure in the Dividend)-and alk 
how often 8 in 63, the Anfwer is 7, whicl^put in the Quotient ; 

' and fo go on to the end of the Work, obfervmg this Rule, That if 
after you have brought any Figure down to a Remainer, you can- 
not have the Divifor in it; youmuft puta(o) in the Quotient, and 
bring down the next Figure, as in the laft Figure but one of the 
Example we are upon. 

In 
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S e c t. V. 'Dwifion of Intire Numbers '. 4 $ 

. In the Examples to Prop. 2. It is almoft as eafy to divide by 2, 3, or 
4Figures as, 1 , obferving chiefly this Rule ; as in Example 2. of this 
Prop. I alk how often 1 ( the firft Figure in the Divifor) may be 
had in 12, (the two firft Figures in the Dividend) the Anfwer 
would be 1 2 times but you muft never take it above 9, that is, 
you muft never put above 9 in the Quotient at one time. And alfo 
obferve, that you do not put that 9 in the Quotient till you have 
tried on a piece of wafte Paper whether 9 times 136 do not exceed 
1234, ('the firft part of your Dividend) which finding it lefs, may 
confequently be taken from it: So 9 times 136 is 1224, from 1234, 
and there refts 10 ; to which bring down the next Figure (5 ) in the 
Dividend, and confider how often 136 (the Divifor) can be had in 
105, the Anfwer is ( o ) which put in the Quotient, and then bring 
down the next Figure 6 makes 1056. Then fay how often 1 ('the 
firft of the Divifor) can you have in 10, (the two firft of that part 
of the Dividend, becaufe that has one place more in it than is in the 
Divifor:) If you ihould fay, 1 may be nad 9 times or 8 times in 10, 
you will find that the Divifor multiplied by either of thofe Figures 
will exceed 9056, and fo cannot be taken from that Number. 
"Wherefore finding that 7 times 136 will be Jefs than 1056, 1 put 
7 in the Quotient, and multiplying 136 by 7, it produceth 952 ; 
which take from 1056, and the Remainer is 104: To which bring 
down the 7 (the laft in the Dividend) makes 1047, and fay how 
often 1 (the firft of the Divifor) can be had in 10 (the two firft of 
the faid 1047) the Anfwer is 7 times, (for it will bear no more, 
without making the Product of the Divifor thereby to exceed the ‘ 
1047) f° 7 times 136, which is 952, deducted from 1047, the Re- 
maineris 95 : So that I findlcaohave 136 in 1234567, 9077 times, 
and 95 refts. By obferving thefe Rules you’ll eafily fee how to per- 
from the Work of this Example, and by this any other; and I have 
been particular in giving Rules for that end. 

In the Examples under Prop. 3. When Cyphers are in the firft, fe- 
cond, f£c. places of the Divifor, cut off the Cyphers, and as many 
Figures towards the right hand of the Dividend, and divide thole 
remaining towards theleft hand of the Dividend, by thofe that remain 
towards the fame hand in the Divifor: and when the Work is ended, 
put the Figures cut off the Dividend to the right handof the Remainer. 

And for the third Example , to divide any Number by to, 100, 1000 
10000, &c. You have nothing to do but only cut from the right 
hand of the Dividend fo many places as there are Cyphers at the 
end of the Divifor: fo thofe remaining towards the left hand of the 

Dividend. 
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Dividend are the Quotient, and thofe cut off towards the right hand 
are the Renuiner. 

But there is 

A Second Way of Divifum : 

Where by omitting to put down the feveral Products, and de- 
ducing gradually as you multiply each Digit, you do it with near 
half the Figures. 

Thus the third Example under Prop. 2. 
is done as in the Margin. For I fay how 
often 9 in 12, the Anfwer is 1 ; then in- 
ftead of faying once 9876 is fo much, and 
putting it under 12345, I fay 1 time 6 
from 15, (where 10 is added to the 5 in 
Units place of 12345) and there refts 9, 
which put under, and faying 1 time 7 and 
1 borrowed is 8 from 14 refts 6 •, 1 time 8 (in the Divifor) is 8, and 
1 borrowed is 9, from 13 (borrowing 10 as before) and there refts 
4, which put under, and fay 1 time 9 (in the Divifor) is 0, and 1 
borrowed is 10 from 14, and there refts 2. Then to the Remainer 
2469 bring the next Figure in the Dividend, viz. 6, and fay how 
often 9 in 24, the Anfwer is 2 •, then proceed as before, 2 times 6 
is 12 from 16 refts 4, 2 times 7 is 14, and 1 is 15, from 19, refts 
4 •, 2 times 8 is 16, and 1 borrowed is 17, from 26, and there 
refts 9, (you borrowing 2 to add to the 6 is 26) 2 times 9 is 18, 
and 2 borrowed is 20, from 24, leaves 4, or 4944; to which bring 
down the 7 in the Dividend, and proceed as before. 

1 defire this Method laft mention’d may be well underftood, for 
that the fubfequent Examples will be performed by it, as being the 
lhorteft and eafieft Way, tho’ fome prefer this 

Third Way of Divijion. 

Divide 1234567 by 136. 

In this kind of dividing, the Divifor is . 
put under fo much of the the Dividend as it 
can be taken from ; for 136 can’t be ta- 
ken from 123, therefore I put it- under 
1234, the firft part of the Dividend, 
and then afk ( as in the fecond Example 
of Prop. 2) how often 1 in the Divifor can be had in 12 in the 
Dividend, the Anfwer is 9 times j which 9 put in the Quotient as 

ufual. 


409 

9077 

■»3 -66 A 

** * 

4 


9876)1234567 (125 
• • • 

24696 

49447 
67 refts. 


Digitized by 


Google 


/ 
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ufuai, and fay 9 times 6 in the Divifor is 54* Frbrti 54, (borrowing 
5 to add to the 4 ftanding over the 6$ and as yon mention 6 and 4, 
dafh them out with your Pen) there refts o ; 9 tithes 3 in the Divi- 
for is 27, and 5 borrowed is 32, from 33 (borrbwing 3 't'fens to 
add to the*} ftanding Over the 3 in the Divifor) and there reftS 1, 
which put over the 3, as you fee. Then remote your Divifor a 
degree towards the right hand, as in the Example, and cofifider 
how often 136 you can have in 105, (which is 10 that remained, 
and 5 next the 4 in th'e Dividend) the Anfwer is o, which put in 
the Quotient, and taking the next Figure, viz. 6 , into, the 105, 
makes 1056 } fay how often 136 in 1056, or 1 in io, the Anfwer 
is but 7 times ; then 7 times 6 is 42, from 46, and there remains 4, 
which put over the 6, (dafhing it out, and alfo the 6 m the Divifor) 
faying 7 times 3 is 21, and 4 borrowed is 25, from 25, (borrow- 
ing two Tens) and there refts o, which put down over the 5, faying 
7 times 1 is 7, and 2 is 9, from 10 leaves 1, which put over the 
Cyp her as you fee, dafhing out the Figures in the Divifor as you 
multiply them, and of the Dividend as you deduct therefrom. Then 
remove the Divifor, and proceed as before, and as you fee in the 
Example. 

But there are two things which render this way of Divifion infe- 
rior in Eftimation to the fecond, i. e. the repeating the Divifor for 
every Figure put ’n the Quotient ; and alfo the cancelling the Fi- 
gures, makes it very difficult to examine your Work in cafe of a 
Miftake. 

The Illujiration and Rationale of the Work of Divifion. 

I fhall inftance in admitting that 9876543210 were to be divided 
by 45678. 


A Fourth 
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A Fourth Way of Divifiott ; or, *Tbe Operation of Divifion Uluftrated. 


Products of the 

Divifor 


I 

Divifor. 

repeated 



by 1 = 45678 

45 6 78 (9876543210 (200000 = firft Quotient. | 

2= 91356 


9135600000 


45678 

740943210 

— ioooo = fecond Quote. 

3 = 137034 


456780000 


4 = 182712 

45678 

284163210 

—6000 = third Quote. 

5 = 228390 


274068000 


6 = 274068 

45678 

10095210 

— —200 = fourth Quote. 



9135600 


7 = 319746 





45678 

959610 

—20 = fifth Quote. 

8 = 3 6 5424 


9 I 35^° 


9 = 41 1 102 

45678 

46050 

1 = fixth Quote. 

ffhe Tarif. 


45678 

216221 = Sum or Gene- 



refteth 372 

ral Quotient. 


In the beginning of this Part or Seftion, Divifion is faid to be 
the Work of many Subftrattions, and fo it is plain: But then we 
are taught here how to go a nearer way to work than to dedudt 
the Divifor fingly ; for in the fir ft Operation above, we dedudt 
200000 times the Divifor at one time, (which are all the iooooo’s 
of the Divifor that are contained in the Dividend.) At the fecond 
Working we dedudfc ioooo times the Divilbr, (which is all the 
ioooo’s of the Divifor that is in the Dividend.) The third time 
we take 6000 times the Divifor from the Dividend, then 200 times, 
then 20 times, and then 1 time the Divifor from the Dividend : So 
that by this Art of Divifion you dedutt at 6 times what by Sub- 
ftradlion would require 216221 times to perform. 

Now to know how many times the Divifor to deduct the firft 
time, I confider what part or places of the Dividend I can take the 
Divifor from, and find it the five firft towards the left hand ; there- 
fore I mark that, by putting a Point under it, and I confider how 

often 
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often the Divifor can be had in thofe fire places, or how often 4 
("the firft of one) in 9 ('the firft of the other) and find it 2 times. 
Now to know what Denomination to give this (2) 1 confider what 
place that Figure which I made the Point under polfefieth, which 
being the Hundred thoufands, therefore this 2 is 200000 : fo that 
multiplying the Divifor by 200000, and deducing the Product from 
the Dividend, the Remainer is 740943210, which is an abfolute 
new Dividend, to be divided by 45678 the Divifor. So having re- 
peated the Work by the fame Rules, at laft a Number lefs than the 
Divifor remains, fo the Work is ended. 

And thus by dividing the whole into 6 diftindt Dividends, there ari- 
feth 6 Quotients ; the Sum of which is the general or true Quotient. 

But becaufc Brevity is moft commendable in this Art, therefore 
all fuperfluous Figures being omitted, as the repeating'of the Divi- 
for, the Cyphers at the'ends of the Quotients and Subtrahends, the 
Work is then the fame as in the two firft Propofitions : And if the' 
whole Subtrahends be omitted to be put down, deducing as you 
gradually multiply the Divifor by the Figure put in the Quotient, 
the Work is then contracted as much as may be, and willftand as 
in the Example under the fecond Way of Divifion. 

TheTarif Ihews you by Infpedtion how often the Divifor can be 
had in each Dividend (without trial or guefiing) and the Digits 
towards the left hand Ihew what muft be put in the Quotient. 

The Ufe of Divifion. 

Farthings, Pence, or Shillings, are immediately reduced into 
Pounds, by dividing the given Number by 960, 240, or by 20, (as 
by the fecond Table in Addition.) 

In 1 57460 Shillings how many Pounds ? Cut off Units place, 
and take half the remaining Figures toward the left hand and 
where the Number to be halfed is odd, take the lefs half, and put 
-10 to the next Figure, £s fc. Thus 5 of 157460 is l. 7873. 


In 1889520 Pence how 
many Pounds ? 

z» 

240)1889520(7873 Anfwer, 

1 , •••! 

209 

i 75 

In 7558080 Farthings how 
many Pounds ? 

/. 

960)7558080(7873 Anfwer. 

I 

838 

700 

072 

2$r~ 

0 

H 

0 

Note, 
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Note, Farthings are reduced into Pence by dividing by 4, and 
Pence into Shillings by dividing by 1 2. 

In 7558991 Farthings, how many Pounds, Shillings, Pence, and 
Farthings ? 

d. s. 1 .' s. d. 

4 ) 755899* ('*889747 (*57478 (7873 : *8 : 11 4 Anfwer. 

12)“ ** ‘ ‘20) I 

35 68 | 

Shillings are made Pounds by 

35 89 the above Rule of halving. 

38 57 _ 

29 94 

19 107 

31 11 Pence reft. 

3 Farthings reft. 

Example 5. In 3046400 Ounces, how many Ton? 

Ounces in a Ton 
per Table i.in 
Addition, 


17920 


o 

Example 6 . In 158256 Quarts, how many Ton of Wine? 
^Tlbkl. 0 " } IOo8; I58 ? 56 < r 57 = Tons of Wine, Anfwer. 


5745 

?° 5 6 

o 

Thefe fix Examples are the Reverie, and prove the Truth of the 
fix firft in the Ufe of Multiplication. 

And as a feventh Example, I fha.ll give the Ufe of Multiplication 
and Divifion, in lhewing how to find all the aliquot Parts into 
which any Number is capable of being divided : and the Ufe 
thereof. 

• Example 


35840) 3046400 (8k = Ton Anfwer. 

I * I 
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Example i.] To find how many even Parts into which 360 is di- 
vifible. See the whole Operation. 


2) 360 

> The Divifors and 7 


2) 180 

laft Quote J 

— 2, 2, 2, 3, 

2) 90 


• — 4» 8, 

3) 45 


6 f 1 2, 24, 9* 

3) «5 


18, 36, 72, 

: 5 


— 



10, 20, 40, 15, 



30, 60, 1 20,! 45, 



90,180,360. 


1. I divide the given Number by 2, 3, 5, 7, or other that will 
divide without a Remainer, and then place the Divifors and laft 
Quote as in the Example. 

2. I multiply the 2, next the left hand by the next 2, which pro- 
duceth 4, placed under the 2, and that Product by the firft 2 
gives 8. 

3. I multiply the 3d (2) the 4, 8, and 2d (3) by the ift 3, which 
produceth 6, x 2, 24, and 9 placed under the refpedtive Multipli- 
cands, (as I do all the reft following.). 

; 4. In like manner I multiply 6, 12, and 24, by the 3, (becaufe . 
that Digit is repeated, otherwife I lhould have multiplied the 2, 2, 
2, 3, and the 4, 8, alfo by it) and the Products are 18, 36, and 72. 

5. I multiply all that is before by 5, (except where the Products 
would be the fame) as 2, 4, 8, and 2d (3) in the firft and fecond 
Linesj which produceth 10, 20, 40, 15, in the fifth Line. Alfo 
by the fame 5 (next the right hand,) I multiply 6, 13, 24, and 9, 
which produceth 30, 60, 1 29, and 45 in the fixth Line j and x 8, 36, 
and 72 in the fourth Line (of the Numbers above) by the fame 5 
produceth 90, 180, and 360. 

. And if there were any more different Digits in the firft Line to- 
wards the right hand, I lhould multiply all the above 7 Lines there- 
by (where the Products would not be the fame, for I omit repea- 
ting one and the fame Product). But becaufe the laft Number is 
360, and cannot therefore be properly faid to be a part of the Num- 
ber given, I therefore omit that, and put 1 always inftead of the 
Number given. 

And tho* you change the places in' the Figure in the firft Line, the 
Anfwcr will be true ; as in the fubfequent Example will appear, as 

H 2 by 
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5 % 'Di'Vtfion of Intire Numbers. Chap. I< 

by the above Rules the aliquot Parts in the laft Example of 360 are, 
found 1, 2, 3, 4, 5, 6, 8, 9, 10, 1?, 15, *8, 20, 24, 30, 36,' 40, 45, 
60, 72, 90, 120, and 180. 

Example 2.] To find all the aliquot Parts into wlMch-10350 may 
be divided. 

10350 divided by 2=5175 ; that by 3 = 1725 j that by 3=575 * 
that by 5 = 1 15 » that by 5 = 23. 


Which Divifors 
and the laft 
Quote are 


S 2 ’ 

3* 

5* 


9, 


. 6, 

18, 


15, 

45, 

10, • . . 

3d 

90, 


75* 

225, 

50, 25, 



j 

150, 

450, 


69, 


46, i 15, 


207, 


*3 8 , 

414, 


345, 

1035, 

23°, 

690, 

2070, 


1725, 

5*75, 

”50, 575, 

3450, 

10350, 



(the 2 being tranf- 
5 ’ 23 pofed) 

= 3 by the 3. 

= 3, and 9 by the 2 in the 
upper Line. 

= 3,9 and 2 by 5 in the 
upper Line. 

= 6 and 18 by 5. 

= alfothei5,45,andioby 
faid 5 i it being repeated. 

= 30 and 90 by 5, for the 
fame reafon. 

= 3,2 and 5 in 23, the firft 
in the upper Line. 

= 9 in 2d Line by faid 23. 

= 6 and 18 in the . 3d Line 
by faid 23. 

= 1 5, 45, and 10 in the 
4th Line by 23. 

= 30 and 90 in the 5th Line 
by the 23. 

= the 6th line by 23, the firft 
Number in the firft Line. 

= 150 and 450 in the 7th 
Line by faid 23. 


So the even Parts of 10350 are 1,2, 3, 5, 6,9, 10,15, 18, 23,25, 
30, 45, 46, 50, 69, 75, 90, 115,138, 150, 207,225, 230, 345, 414, 
45 °» 575* 690, 1035, x 150, 1725, 2070, 3450, and 5175. 
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Sect.V. fDivifion of Intire Numbers. si 


The Ufe of the Rules for finding tbe Aliquot Farts of a Number. 

This will appear thus : Suppofe I would find all the aliquot Parts 
of a Pound Sterling, I reduce it to its leaft Denomination, as 960 
Farthings *, the aliquot Parts of which are found 2, 3, 4, 5, 6, 8, 10, 
I2, 15, 16, 20, 24, 30, 32, 40, 48, 6o, 64, 80, 96, 1 20, 160, 192, 240, 
320, 480, and 960. 

Which Numbers being made 
Denominators, and 1 the Nume- 
rator, there will arife the Parts of 
Coin following ; which being fup- 
pofed the Price of any Integer, 
the Value of any Number of them is found by dividing the Num- 
ber of Integers by the refpedVive Denominators at once. 




Example 1. What doth 7358 amount to, at 1 d. 1 q. each? 

192) 7358 (38 /. 6s. 5 d.i= Anfwer. 

62 reft fo many 5 Farth. or 6 s. 5 d. fc 

Example 2. What doth 31987 come to at 3d. 3 q. each ? 

64) 31987 (499 /. 15 s. 11 d. $. = Anfwer. 


638 

627 

refts 5 1 fo many 3 d. 3 q. or 15 s. 1 1 d. \. 

• Note , 1 S. 1 q. in the firft is iU ; and 3 d. 3 q. in the fecond Ex- 
ample, is 64 of a Pound. 


Alfo by the fame Rule, what follows are the even Parts of a 
Ton in Averdupois greater Weight. 



‘The 
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5 4 'Divifion of Intire Numbers 

’The Proof of Multiplication. 

This can only be done by Divifion : as in any of the 6 Examples 
foregoing, the Products of thofe in the Ufe of Multiplication are 
proved to be true by dividing thofe Products by the Multiplier, 
the Quotient is the Multiplicand •, or if you divide the Product by 
either of the FaCtors, the Quotient will be the other. But to pre- 
tend to prove Multiplication by calling out the Nines, isaMiftake, 
as I have elfewhere demonftrated •, for why divide by 9 more than 
2, or any other Digit, which would prove the Work as well ? But 
the eafieft way is to divide the Factors by 10, and the ProduCt of 
the Remainers by 10, which will leave a Retainer equal to that of 
the Product divided by 10. But the mifchief is, that if there be a 
Miftake in the Product of juft your Divifor, or any Power thereof, 
this Way of proving will not Ihew it. 

The Proof of Divifion. 

This is either performed by Multiplication or Divifion, as ap- 
pears in the 

Margin. For 357) 17002125 (47625) 17002125 (357 = Quotient 


Example, I or former 

have divided Divifor. 

17002125 by 2722 271462 

3 57, and find — 

the Quotient 2231 333375 

47625. And ' — 

if 17002125 892 o ^ " 

be divided by 

that Quotient, 1785 

the later Quo- 

tient will be o 

357 = the for- 


mer Divifor. This is proved by Multiplication of the Quotient 
47625 by 357 the Divifor. See Example 2. Prop. 2. of Sett. 4. 

Sect. VI. Of Extratting the Roots of Numbers, called Evolution. 

I N this SeCtion I lhall Ihew, 

I. The Extraction of the Square Root. 

U. The Extraction of the Cube Root. 

IIL The Extraction of the Biquadrate Roots of Numbers. 

I. The 
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S e c t. VI. Of Extracting the Roots of Numbers. $ 5 

I. The Square Root of a Number is fuch a one, as being multipli- 
ed in itfelf, produceth the Number given . (for tofquare any Num- 
ber, is to multiply it by itfelf) Thus the fquare Numbers, whofe 
Roots are the 9 Digits, are as follows in the Margin. 

This may be illuftrated by any fquare Super- 
ficies, asGlafs, Board, &c. for if the fuperficial 
Content of a Square thereof (whofe 4 Sides are 
equal) be 81, then one of the 4 Sides is 9 ; if 
the fquare Superficies be 64, then 1 of the 4 e- 
qual Sides is 8, &c. as appears by the Table. 

And the fquare Figure whofe Surface is 64 
fquare Inches, Feet, or other thing ; each Side 
is therefore 8, which is called the Root of that 
Superficies, as you fee. So that when the 
fquare Root of any Number is demanded, it is 
as much as to require what the Side of a Geo- 
metrical Square is, whofe Area (or fuperficial, 
or outfide Content) is any Number given. 

Hence it follows, that by extrading the Square 
Root of any Superficies, you reduce 
it to a compleat (or Geometrical) 

Square. Thus the long Quadratick 
Figure being 16 in length, and 4 in 
breadth, the Superficies is upon the 
flat 64, (or 4 times 16) and the fquare 
Root of 64 by the Table above is 8. 

Therefore a Geometrical Square, one 
of whofe four equal Sides is 8, (as 
that above) i3 equal to the long 
Square, or any o- 
ther Figure whofe 
flat Surface is 64. 

Such Numbers 
as the above, when 
the Root may be 
extraded without 

a Remainer, may be called compleat or, perfed fquare Numbers ;• 
but there are abundantly more Numbers, whofe Roots cannot be 
precifely extraded : and thefe are called imperfed Squares, or 
Surd Numbers, of which more in Decimals, Logarithms, and ef- 
pecially in Algebra, hereafter treated on. 

Quejlion 


23 + 5678 


T 


_L 


1234567 8 9 10 I 1 12 13 14 15 16 
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$6 Of Extracting the Roots of Numbers. Chap. I. 

Quejlion i. What is the Square 
Root of 10274589? 

Place the Number fo that you 
may conveniently perform the Work, 
and point qver the firft and every 
fecond afterward •, which Points lhew 
how many places the Roots will con- 
fift of. 

Then confiderwhat fquare Num- 
ber in the foregoing little Table is next to and can be taken from 
the firft branch towards the left hand of the fquare Number given, 
(as here 10 ;) 9 I find is the next, whofe Root ( 3)1 put down (like 
a Quotient) as you fee, and fubftra&ing the Square of 3 (or 9) 
from 10, there remains 1. 

To which Remainer 1 I bring down the two next Figures (27) 
and divide that 127 ( except the Figure next the right hand) by 6, 
which is double the Root (3) faying the 6's in 12 is 2 j put that in 
the Root, makes it 32.. Then fquare 2, and dedti& from 7, (in 
.the 127) and the reft is 3 ; then multiply 6, the double Root, by 
2, and dedudfc the Product from 12 (in the 127) and there refts o 
the reft is only Repetition. 

Then double the Root 32 makes 64, and that is your next Di- 
vifor. Then to the 3 bring down the next Branch 45, -marking it 
as you do in Divifion, and you have 345 for a Dividend. 

But bccaufe (if Units place, here 5, be excluded) you cannot 
have 64 in the reft, which- is 34 * therefore put (o) in the Root, 
and alfo in the Divifor, (to 64, as you fee) and bring down the 
next Branch 89, makes a Dividend 34589 to divide by 640. And 
finding I can have 6 in 34, 5 times, I put 5 in the Root i and fqua- 
ring 5 (as was taught for the other Figures of the Root) I fay 25 
from 29, (of the 34589) and there refts 4, and carry 2 ; 5 times o 
is o, but 2 from 8 refts 6, and fo 5 times 4, proceed as in Divi- 
fion, and the whole Remainer is 2564. 

Loftl*}, To this bring down the.laft Branch (1 6) and divide the 
256416 by double the Root 3205, viz. 6410, and the Quote being 
4, I put it in the Root, and fubftrafting the fquare thereof from 
16, (in the 256416) and alfo the Produdt of the Divifor thereby, as , 
before fhewn, there remains (o) and 32054 is the Anfwer. 


• • • • 


io|27|458 9 

6) 127 I 
640) 34589 


Root 
161(32054 


6410) 256416 


o remains. 


A fecond 
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Sect. VI. Of Extracting the Roots of Numbers, j 7 


A fecond Example. 

• Square 
Root. 


11 473 


2 5|9^43l(i07ii3 


2 Q) 1473 ) 

214) 2425 

2142) 284 96] 

21422) 707 543 

£4874 refts. 


A third Example. 


• « 

97^5 

• 

43 

• 

• 

21 

• • 

0123 

• 

18) 1665 





*9 6 F 16143 


* 97 6 ) 39921 I 

197640) 3970123 


Square 

Root. 

(988202 


1 73 1 9 refts. 


II. Extraction of the Cube Root . 

The Cube Root of any Number is that whofe Square multiplied 
by the Root, produceth the Cube Number given. Thus the Cube 
Numbers, whofe Roots are the 9 Digits, are as follows. 

A Cube is a folid Body bounded by fix Geo- 
metrical fquare Superficies’s, as a Dye, whofe 
Length, Breadth, and Depth, (or ThicknefsJ are 
all equal : And to extra# the Cube Root of any 
Number, is to fuppofe that Number the Content 
of a Cube in Feet, Inches, &c. given, to find the 
Side of one of the fix Squares that bounds it. So 
that as the Extraction of the Square Root is chiefly 
ufed in meafuring and proportioning of Surfaces •, 
fo is the Cube Root in doing that of Solids. And 
as there are Surd Numbers, whofe Square Roots 
cannot be extracted without a Remainer, fo it is 
in Cube, and other Roots. 

I fhall give but one Example, but ’tis fo plainly 
demonftrated, as may be fufficient to enable any 
one to extra# the Root of any whole Number : 

And where there are Remainers, I (hall Ihew how 
to proceed, when I lhew the Ufe of Decimals in 
extra#ing the Cube Root. 

What is the Cube Root of 32934168093464? 

The whole Operation follows, with the Name of each Line or 
how it arifeth. 

I .32 


c n 

on 

<u . 

|_ CO 

rt <v 

73 

c rp 
C/D O 

k. 

J8 

^ c 

a 

3 

0 

£ 


JB 

S 0 

3 2 

u 

0* 3 

co 05 

1 

1 1 

8 

4 2 

27 

9 3 

64 

16 4 

I2 5 

25 5 

216 

36 6 

343 

49 7 

512 

64 8 

729 

81 9 
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3 * 934 
■ -21 
2 79 ) 59341 

9 

27 


279 


3 

36 

54 

5768 


I 


1 


308l6) l66l68 


J 


3072960) 166168093 


1685093 [464 (3 2054 = Cube Root fought. 

The Cube of 3 f ift in the Root) deduCt. 
Thefirft Refolvend. or Dividend. 

The treble Root (3). 

Treble the Square of that 3. 

[Sum, or the firft Divifor. 

f " ibe of 2, the fecond put in the Root, 
u. ,of that 2, muLtip. in Jafttreb. Roor. 
le treble Square of the Root in 2. 

,1 he Sum of the 3 laft Lines = aSubtrah. 
f The 2d Refolvend, being 166, theRem. 
l and 168 carried down to that. 
Treble the Root 32. 

Treble the Square of that Root. 

-{Sum, or the 2d Divifor. 

The 3d Refolvend. 

Treble the Root 320. 

Treble the Square of that Root. 

Sum, for the 3d Divifor) 

Cube of 5 flaft put in the Root.) 

Square of that 5, in the laft treble Root. 
Laft treble Square of the Root in that 5. 
{The Sum, or a Subtrahend. 


96! 

3072 


30816 


1 


J 


9&°r 

r\n L 


307200 


3072960; — 


*25; 

24000 
1536000 


153840125 


308170 365) 12327968464 


96 1 5 

30816075 


The 4th Refolvend. 

Treble tfie Root 3205. 

Treble the Square of that Root. 


308170365'Sum, for the 4th Divifor.) 


^4 The Cube of 4, laft put in the Root. 
*5384° Square of that 4 in the laft treble Root. 
123264300 Laft Treble Square of the Root in that 4. 
12327968464 J The Sum for Subtrahend) which de- 
(o) refts. L dufted from the laft Refolvend, 


The Steps in the Performance of the Work of Extraction of the 
Cube Root are very evident in this laft Example : For, 

1. You* 
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Sect. VI. Of Extracting the Roots of Numbers. s9 

1. You point over the Figure in Units place, and then over every 
third Figure, which divides the whole Cube Number into 5 Parts i 
which fhews that the Root will confift of 5 places. 

2. I find that 3 being cubed, produceth 27, (as appears by the 
little Table foregoing) which is the next lefs Cube Number to 32, 
(the firft part towards the left hand) I therefore put the Root 3, 
in the Cube Root fought as you fee, and deducting the 27 from 32, 
*he Remainer is 5. 

3. To the Remainer we always bring down the next parr, (as 
here 934) and that makes the Refolvend, which is always the Di- 
vidend, in order to find the next Figure in the Root. 

4. And to find the Divifor whereby to divide that Dividend, 
you may obferve that it is always compofed of the treble Root, 
i. e. 9, and of the treble Square of the Root, viz. 27. 

5. I find I can have 279 the Sum, in 593 (for the 4 in Units 
place of the Refolvend 5934, you are in this cafe to take no notice 
of) 2 times, which put in the Root makes it 32. 

6. The next thing is to frame your Subtrahend, which is always 
compofed, ift. Of the Cube of the Figure laft put in the Root: 
2 dly, The Square of chat Figure multiplied in the laft treble Root : 
And, 3 dly. The laft treble Square of the Root multiplied in the 
faid Figure laft put in the Root: The Sum of which three Num- 
bers, as tire Example plainly fhews, is the Subtrahend. 

7. The Subtrahend muft always be dedu&ed from the laft Re- 
folvend, as here 5768 from 5934, and the Remainer is r 66 ; to 
which bring down (as before) die next three Figures (168) and you 
have a new Dividend (or Refolvend): all the reft is Repetition of 
the fame Method of working *, except here, that you cannot have 
30816 in 1 661 6, therefore you put a (o) in the Root, and from 
that 320 (the Root) you make a new Divifor, which is 3072960 ; 
and for the Dividend, you bring down the 3 next Figures (093) 
to the laft Refolvpnd, and that makes your Dividend 166168093, 
UV. which is all very obvious in the Example, 

III. “The Extraction of the Biquadrate Root. m 

The Biquadrate Root is die Root of the 4th Power, as die Cube 
is that of the 3d, andthe Square Root that of the 2d Power, accor- 
ding to the following Table. 

Whence it appears, that the fecond Power of any Number is 
the Square of it, or Produtt of any Number by itfelf i the Cube 

I 2 or 
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or 3d Power is produced by multi- 
plying the Square of any* Number by 
its Root j the Biquadrate or 4th Power 
is difeovered by multiplying the Cube 
by the Root, as appears in thefe nine 
Examples. 

But of the Powers of Numbers to 
the 10th inclufive, and the proper 
Name of each, you have a full Account 
in the Extraction of Roots in Algebra ; 
where the Reafon of that abftrufe Me- 
thod of extracting the Square, Cube, 

Biquadrate, Surfolid, &c. Roots, is ful- 
ly explained from the Algebraical Ca- 
nons for each, both by Numbers and 
Symbols. 

What is the Biquadrate Root of 299821953 6 ? 

The Example, with Rules how each Line is produced, follows. 

1. You fee that having pointed over Units place, and every 4th 
place afterwards, the Root will confift of 3 places, as there are 3 
points. 

2. You muft confider what 4th Power in the little Table above 
is next to and lefs than the firft Part or Branch 29 : you fee 16 is, 
whofe Root you have there (2) ; then fubftraCting the Biquadrate 
16 from 29, there refts 13. 

3. To that 13 bring down the next branch or Part 9821, and 
you have 139821 for a Dividend, of which the Units place muft 
not be considered, in afking how often the Divifor can be had 
therein. 

4. To find the Divifor, you fee it is compofed, ift. Of 4 times 
the Figures then in the Root fas here 2). 2dly, Of 6 times the 
Square of that: And, 3dly, 4 times the Cube thereof : the Sum of 
which being a Divifor, 

5. There arifeth from the Divifion, 3 in the Root. 

6. You muft find a Subtrahend, by adding together as the Di- 
rections againft the 4 Numbers 81, 216, 216, ana 96, do exprefs ; 
and fubftraCting the Sum from the laft Refolvend, there refts 19980: 
to which bringing down 9536, you have 199809536. The reft is 
only Repetition of the three laft Steps, as to Method. 


| A Tni/c of Powers and their Roots. 
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S e c T. VI. Of Extracting the Roots of Numbers. 6 1 


j29|982i|9536|(234 = the Biquadrate Root fought. 

The Biquadrate of 2, ift put in the Root. 


129 

|i6 


3448) i 39 821 


8 


24 

32 


3448 


81 

216 

216 

96 


1 19841 


f 13 (theRemainer) and 9821 brought down 
l to it, beingthe iftRefolvendorDrvidend. 
I4 times the 2 put firft in the Root, 
p times the Square of that 2. 

4 times the Cube of that 2. 

The Sum of thefe 3, a Divifor. 

The Biquadrate of 3, the laft in the Root. 

4 times the 2 in the Cube of the 3 , in the Root. 
6 times the Square of 2, in the Square of 3* 
4 times the Cube of 2, in 3. 
f The Sum, or a Subtrahend to take from 
the laft Refolvend above. 


4.898632) 199809536 A 2d Refolvend, or Dividend. 


5888 

50784 

194672 


199809536 


924 times the 23 in the Root. 

3174 6 times the Square of 23. 

48668 4 times the Cube of that 23. 

4898632 The Sum of the 3 Lines, a 2d Divifor. 


256 The Biquadrate of 4, the laft in the Root. 


4 times 23, in the Cube of 4 in the Root. 

6 times the Sq. of that 23, in the Sq. of the 4. 
4 times the Cube of that 23, in the faid 4. 
f Sum = a Subtrahend, which taken from 
l the Refolvend laft above. 


(o) remains. 


I know that the Biquadrate Root is the Square Root of the 
Square Root, and confequendy may be performed by extracting the 
Square Root twice. But this feems a more natural way to perform 
it, as the Extraction of the Cube, Surfolid Root, &c. may be done 
from Algebraic Canons, and I have inferted the Method here, becaufe 
to me it is new 5 for I never faw, nor heard of its being done thus 
before : and I was pleafed when I confidered it from the 4th Power 
of a-\-b in Algebra, which wonderfully, tho’ plainly, points out all 
thefe Rules above, which feem fo intricate, as to be impollible firft 
to difcover. This Extraction of the Biquadrate Root is ufeful in 

fome 


\ 
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Tome Computations of Compound Intereft ; finding 3 mean Propor- 
tionals between 2 Extremes, as in the 5 th Head of Geometrical 
Progreflion, &c. 

The Proof of the Square Root fas appears from the little Table 
to it) is to multiply the Root in itfelf ; the Proof of the Cube is to 
multiply that Square in the Root ; and of the Biquadrate to multi- 
ply the Cube in the Root •, for they refpe<5tively produce the Num- 
ber given to have the Root extracted, provided that nothing re- 
main j and if any thing do, add fuch Remainer. 



CHAP. II. 


Contains the Application of the Fundamental Tarts of 
Arithmetic , to Vulgar Fractions, Trogreffion, the Rules 
. of Troportion, TraFlice, Lofs and Gain , Fellowship , 
Barter, Exchange, Equation of Tayments, Alligation , 
and Rules of Falfe Tofition , in eleven Settions. 


l N 


S e c t. I. Of Vulgar Fractions. 

0 T A T I O N and Numeration ,] Teacheth what a Fra- 
ftion is, and how to read or write down any one. 

By a Fraction here is meant a broken Number, that 
is to lay, one or more Parts of a Unit; for as there is Infinity 
or Units, foa Unit may be, or be fuppofed to be, divided, into 
any Number of Parts. 

A Fraction con lifts of two PaTts, a Denominator , and a Numera- 
tor t The former ftiews how many Parts the Unit is divided into, 
which is wrote below the Line ; the later fhews how many of thofe 
Parts are contained in the Fra&ion, which is wrote above the 
Line ; a 

3 of 
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Sect. I. Of Vulgar Fractions'. 6$ 

2 2 is the Numerator. 

- of a Pound Sterling, or 7 s. 6 d. here ? 

° ° the Denominator. 

And thefe 2 Parts are called the Terms of a Fraction. 

Or, to be more plain yet ; 

the Line (ab) reprelents 1 ora 1 2345678 

Unit divided into 8 parts,, and I I I I I I 1 I 

doth reprefent the faid Deno- a c m n 0 p b 

minator of the Fraction given ; 

and the Line (ac) is 3 of thofe 8 Parts ; (a m) =4 Eights or # » 
(ao) = 7 } (#/>) = s, &V. 

Having thus /hewn 
what a Fra&ion is, 
ou are next to know 
ow to read it ; and 
that is, by firii men- 
tioning the Numera- 
tor, and then the 
Denominator. As by 
this Example you fee 
where i|i2th of the 
Unit (or Line m n) 
is wrote thus A, and 
read One Twelfth, 
fcfc A — 2 Twelfths, 
fcfr. But the Line 
might more commodioufly be made downright, and then Fractions 
would ftand as in the Examples next the left hand, whereby a Line 
in Printing might often be gained, if A were wrote 1112 ; n, 
2|i2, &c. But let Cuftom have its own way ; and then Fraftion* 
are wrote and read asin the foregoing Tabulet, and by the fame 
Rule if is feventeen 25th Parts; is 365, feventeen hundred 
and 2S Parts ; that is, if a Unit were divided into 1728 Parts, 
this Fraction does contain 365 of thofe Parts. 

But there are various kinds of Fractions, as Proper, Improper, 
Simple, and Compound. 

A Proper Fraction is one whofe Numerator is lefs than the 
Denominator, as thofe above. 

An Improper Fraction is when the Numerator is greater or e- 
qual to the Denominator, as f, f, &c, 

A Simple 



A Table of Simple Fractions. j 

1 « 

Read thus. 

I — 

— 1 2 tli. 

wrote thus fl l 2 Oue Twejfih. 

2 

1 2ths, 

— px — Two Twelfths, 

3*— 

1 2ths, 

^ Three Twelfths. 

4— 

— i2th$. 

— — Four Twelfths. 

5— 

I2ths, 

— A Five Twelfths. 

6— 

— -I2ths, 

— fix — Six Twelfths. 

7 — 

I2tllS, 


8 — 

— I2ths, 

— — i*, — Eight Twelfths. 

9 — 

IZtflS, 


10 — 

— I2ths, 
— I2ths, 

H — Tea Twelfths. 

11 — 

— ~ Eleven Twelfths, 

12 — 

1 — 1 2ths # 

— — ff or 1 Twelve Twelfths. 

1 * 

• • 
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A Simple or Single Fradtion, as any of thofe foregoing is imme- 
diately the Fradtion of a whole Unit. But 

A Compound Fradtion, is-a Fradtion of a Fradtion, or Part of 
another Part of a Unit, as j of i, or I of 4 , &c. and is illuftrated 
in the following Examples. 


Where the whole Line (In) is 
divided into io equal Parts, and 
each of thofe are fubdivided into 
two. Parts : fo that fuppofing the 
Unit (In) to be i /. each ioth is 
2 s. and every half of a ioth is i s. 
fo that of A is a Fradtion of a 
Fradtion, whofe Value is 13 s. But 
the Value here is not intended to 
be fo obfervable as the Nature of 
the Compound Fradtion •» for here 
A is A of the Line /», and H of 
A is 13 s. for A is 2 s. and confe- 
quently A is 14 s. and H of 14 s. 
muft needs be 13 s. Sometimes you 
have a Fradtion of a Fradtion of a 
Fradtion, &c. of a Unit, as 1 Far- 
thing is i of A of fo of a Pound, 
Gfr. 

Having thus lhewn what a Fra- 
dtion is, and how to read the fame, 
I proceed to 


A Table of Compound 
Fractions. 

1 


j. 

— 

— i of fo of 1 /. or 1 

I 

1 

0 

0 

•1 

N 

— 

— i of A — 3 

2 — 

IO — ___ A 

— 

6 of A 5 

3 “ 



i of A 7 

4 — 

— io - — - 8 

— 

— A of — .. 9 

5— 

— ,0 

6 

— — Ti of & I 1 


IO ■■ 12 

'14 Of ■ 1 3 

7 — 

— I O 1 _ — | A 


— X6 A 15 

8— 

—10 — — 16 

— 

f§ of A 17 

9 - 

-IO — — ,8 


— — of ~§ . 19 

10 — 

— IO - — — - — 20 

• I 


II. Reduction of Vulgar Fractions. 

This Rule muft neceflarily be taught before Addition and Sub- 
ftradtion, becaufe they cannot be performed till the Fradtions given 
to be added or - fubftradted, are fitted by Redudtion for that pur- 
pofe. 

Cafe 1. To reduce a mix'd Number to an Improper Fr allion. As for 
Example 12 i. 

Rtile.') Multiply the intire Part by the Denominator of the Fra- 
dtion, and to the Produdt add the Numerator ("3), and the ’Sum 

* placed 
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placed over the Denominator (7 ) is the Anfwer, . and will ftand 
thus V. 

Cafe 2. To reduce an improper Fraction to a whole or mix'd Number. 
Example > reduce V. 

Rule.] Divide the Numerator (87) by (7) the Denominator, and 
the Quotient is the intire Number, and the Remainer (3) is the 
Numerator to place over the Denominator (7)', fo the Anfwer is 
12I, and proves the firft Cafe true. And by the fame rule ¥ is 
= 7 t ; is = 12 ; ¥ is 9 ; ff is 4, fcfr. 

Cafe 3. To reduce Compound Fractions to Simple. 

Example. Reduce i of f of £ into one Ample Fraction. 

Rule.] Multiply the Numerators together for a new Numerator,’ 
and alfo the Denominators together for a new Denominator, and ic 
ftands thus or this is i of I or A, by changing the Parts of the 
firft and fecond Fractions, and omitting thofe which are the fame ; 
(as 3 in each) and ii of * of ff of pis 

The Truth of this Rule is eafily proved from any felf-evident Al- 
liance, as h of f of a Pound Sterling is 6 s. 8 d. fo by the Rule it 
is Now £ being 3 s. 4 d. £ muft be 6 s. 8 d. or £ of y is y : And 
if the Parts be changed, and the two of a fort be omitted, it proves 
the fame ; and the Reafon is plain, for the Terms of a Fra&ion 
multiplied by the fame Number, does not increafe or alter the Value 
of fuch Fra&ion. 

Cafe 4 .To reduce a Fraction to its loweft Terms. 

Example. Reduce if to its loweft Terms. 

Rule 1.] Divide the Parts of the Fraction by any Number that 
will divide both without a Remainer : fo this if is reduced to ?, 
for Anfwer. 

Rule 2.] Divide the greater by for if divided by 3 is If, and 
the leflcr Part of the Fraction, and ff divided by 3 is t 
if any thing remain, divide the " ■ ■ ■ — ■ ■ ■ — — 

laft Divifor by that; and if any 36)45 (1 
thing yet remain, divide the laft — — 

Divifor by that, till nothing re- 9)36(4 

main ; and then the laft Divifor — r— 

dividethboth Parts of your Fra- o 

£tion, fo as to reduce it to its 

loweft Term. See the Work in the Margin, where 9 the laft Divifor 
reduces if to f ; fo jiff 6 is is 5 ; and if a is i, and !sf is 

t, 35 dividing both Parts of the Fraction ; found as per the 2d Rule. 

K The 
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The Truth of this Rub : That a Fraction reduced to its loweft 
Terms is of the fame Value with that given, is thus proved ; A of 
a Pound in its loweft Terms is t of a Pound, or 13 s. 4 d. And 
h of a Pound being 20 d. 8 times that is 13 s. 4 d. 

Cafe 5. To find the Value of any Fraction of Weight, fee. 

Example. What is the Value of of a Pound Averdupois ? 

Rule.} Multiply the Numerator of die Fraction by fuch a Num- 
ber of Units of the next lefs Denomination, as is equal to a Unit of 
that name which the Fraction is of, and divide the Product con- 
tinually by the Denominator, and die Quotient or Quotients anfwer 
your Queftion. See the Work of the following Examples. 

Example 2. What is the Value of 30 ( Example 1. to Cafe 5. 
of a Pound Sterling ? 


17 Numerator T 
20 Shill, in 1 L. J 


Mult. 


*6)340 (13 ^ 


So 


2 remains Sh. 
12 Pence in 


f; VMult. 


26)24(0 d. 

4 Farth. in 1 d. Mulfi. 

26)96 (3 A Farthings. 

18 


So die Anfwer is 
s. d. qr. 

13 : 0 :3 A 


Example 1 . to Cafe 5. 
31 Founds wt. 

16 Ounces in 1 ft 


186 
3* 

'42) 496 ( 11 Ounces; 


2i 

34 remains. 

16 Drams in 1 Ounce 
-i— multiply, 

204 
34 

42) 544 (1 2 Drams* 


124 

40 remains to place 
over the 42. 


So the Anfwer is 
Oun . Dram. 

1 1 : 1 2 or -§f . 


And by the fame Rule any other Fraction of Money, Weight, 
Meafure, &V. hath its Value found* 

The 


Digitized by 


Google 



Sect.I.’ Of Vulgar Fraftioni. 67. 

The Truth of this Rule is inanifeft ; for fuppofe 5 of a Pound 
Sterling we know'is 1 7 s. 6 d. or 7 Half Crowns} and it will ap- 
pear to be fo by the Rule, if work'd as the two Examples above are. 

Cafe 6. To reduce FraBions of different Denominators to tbofe of the 
fame Value , which home a Common (or one and the fame ) Denominator. 

Example. Reduce y, I, and t to a common Denominator. 

Rule.] Multiply the Denominators one in another for the common 
Denominator, as 9 times 7 is 63, and 5 times 63 is 3 15 = the com* 
mon Denominator. 

Then for the 3 new Numerators, multiply every Numerator into 
all the Denominators except its own, and the Product is a Nume- 
rator anfwering to the Fraction whole Numerator you multiplied : 
a» the Numerator a in 7 and 5 produceth 70, fo is in equal to -}-. 
Then 3 multiplied in 9 and 5 gives 135, fo is Iff equal to f. 
And laftly, 4 multiplied in 7 and 9 is = 252, fo is Iff equal to f. 
So the 3 new Fractions have each the fame Denominator, and are hi 
value the fame as thofe given. So alfo A and i are = f| and H t 
f and ? are = A, and it, Cdc. 

The Truth of this Rule will be evident by reducing any of the 
Fractions which have the lame Denominator to its loweft Term, 
and that you'll find the primitive Fraction given : as j*A in its 
loweft Term is $ = the Fraction given, and fo of all the reft. 

This Rule ought to be well minded, it being of principal Ufe in 
Addition and Subftraftion of Fiaftions. 

Cafe 7. To reduce FraBimt of a fmaller Denomination to Fractions of 
a greater. 

Example. What Fraftion of a Pound Sterling is f of a Farthing? 

Rule.'] Confider that I of a qr. is t of i of r» of h of a Pound : 
then reduce this compound Fr aft ion to a fimple, by Cafe 3. and 
you'll find it of a Pound. And by the fameRule If of an Ounce 

is jo+ of a Pound, &c. 

The Truth of this appears by the next Cafe. 

Cafe 8. To reduce FraBions of a greater to a fmaller Denomination. 

Example. What Fraftion of a Farthing is of a Pound Ster- 
ling? 

Rule.] Multiply the Numerator of the Fraftion by fuch a Num- 
ber of Units of tne leffer, as make one of the greater Denomination : 
So here 960 Farthings nuking 1 /. I multiply the Numerator 3 in 
960, ana place the Produft for a Numerator to the Denominator of 
the Fraftion given, which makes the Anfwer iH§ of a Farthing } 
which Fraftion in its loweft Terms is f, and proves the laft Cafe 7. 

K 2 to 
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to be right. And M- ft Averdupois is of an Ounce, which in 
its loweft Term is as above. So that thefe two Cafes 7 and 8, 
prove the T ruth of each other. 

III. Addition of Vulgar Fractions. 

\ 

Example 1. What is the Sum of A and I ? 

Rule .] Reduce the Fractions to the fame Denominator by Cafe 6. 
of Reduction, (which you’ll find ft and ft.) Then add the Nu- 
merators 56 and 36 make 92, which placed over the common De- 
nominator 96 is ff, the Anfwer, or fi. 

The ‘Truth of this , &c. is thus proved: Suppofe the given Fractions 
be of a Pound Sterling ; 7 1 2ths (or 7 times 20 d.) is 1 1 s. 8 d. and 
f of a Pound is 7 s. 6 d. the Sum of which is 19 s. 2 d. which you’ll 
find to be the Value of the Anfwer f J, by the fifth Cafe of Re- 
duction of Fractions. 

Example 2. What is the Sum of t, and I of 7 of £ ? 

Rule.] Firft reduce the compound Fraction f of y or 3 of £ to a 
Angle Fraction, which you’ll find AA or A i to which add the f, 
as per Example 1. and you’ll find the Sum 4?f§, or A, (the Anfwer 
by Cafe 3. of Reduction.) 

Example 3. What is the Sum of 17+ and f of i ? 

Rule.] The compound Fraction in a Ample is A, which added to 
die Fraction part of the mixt Number, maketh 4», which by the 
fecond Cafe of Reduction is i+t or i+ ; which added to 17, gives 
the Sum i8£. The Truth of which is proved by fuppofing 17F to be 
17 s. 9 d. and f of i to be fo of a Shilling, which is 6 d. the Sum of 
which is 18 s. 3 d. or 183, as above. 

IV. SuhfiraSl'ton of Vulgar Fractions. 

Example 1 . From ft take f.' 

Rule.] The Fractions in a common Denominator are (equal 
to H) and y if (equal to 1) therefore 288 deducted from 736, the 
other Numerator, the Remainer is 448 •, fo the Anfwer is $Sf 
(which in its loweft Term is A, and proves the firft Example in 
Addition of Vulgar Fractions). And this Remainer (as in Whole 
Numbers^ add to the Subtrahend i, gives the Sum ft, which proves 
(that way alfo) this and the firft in Addition of Vulgar Fractions to 
he truly performed. 

Example 2 . From ifio take i of t of 

Rule.] 
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Rule.] ifty Reduce the compound Fradions to a fingle, which 
you’ll find by the third Cafe in Redudion to be A. 

idly. Reduce if and yh to one and the fame Denominator by 
the fixth Cafe of Reduction, which are (equal to iffl) and 

lWoVyo (equal to 

3 dly, Dedud the Numerator 176400 from the other Numerator • 
938448, and cheR.emainer is 762048 : fo the Anfwer is 
And that in its loweft Terms (by the fourth Cafe of Redudion) 
you fliall find f, by dividing each part of the Fradion by the com- 
mon Meafurer or Divifor 254016. And this proves not only the Truth 
of the fecond Example in Addition , but alfo that this Example is rightly 
performed. 

Example 3. From i8f take f of i. 

Rule.] lft , Reduce f of 4 to 1 Fradion as before, which is A. 

2 dly. Reduce A and i (the Fradion-part of the mixt Number 
given; to a common Denominator, which are if (equal to i) and 
£f (equal to h.) 

idly. Now you lhould take it from if, but you cannot, as be- 
ing lefs ; therefore borrow 1 or it from the 18, will leave 17. 
Then add it to the if makes it, from which take the it, and 
there remains it, which in its loweft Term is £ ; fo the Remainer 
or Anfwer is i7i, and proves the third Example in Addition. Byt 
this is done fhorter by omitting the Numerators and Denominators 
which are the fame Digits as f of i is i or i, &c. as under Cafe 3. 

of Redudion. . 

Which 3 Examples in Subftradion, and thofe 3 in Addition, do 

mutually prove each other. . 

And thus I have given as many Examples as are neceffary, m 
order to the perfed underftanding of Addition and Subftradion, 
which will prove very eafy, (as they are fo plainly exprcfledj.efpe- 
cially to lueh as have a due knowledge of Redudion of Vulgar 
Fradions. I lhall therefore proceed to 

V. Multiplication of Vulgar Fruitions, 

Example 1. Multiply A by A. 

Rule.] Multiply the Numerators together for a new Numerator, 
as here 7 by 9 is 63 » and the Denominators together for a -new 
Denominator, as 15 by 10 is 150: fo that ffo is the Anfwer. 
Example 2. Multiply fr of f by § of J. 

Rule.] 
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Rule.] Work as before ; for the Product of 5 in 2 in 7 and in 8, 
is 560 the Numerator} and 7, 3, 8, and 9 together, gives 1512 1 
fo is the Anfwer, or in its loweft Terms. 

Example 3. Multiply 25 by A. 

A# 4 ?.] The whole Number wrote Fraft ion-ways is V, which 
multiply as by the Rule 1. and the Product is 175, (of the Nume- 
rators) and that of the Denominators is 12 : fo the Anfwer is VA, or 
by the fecond Cafe of Reduction 14 A. 

Thus you fee in Multiplication of Fra&ions the Product is left 
than one of the Fa&ors ; and *tis fo much lefs, as the Numerator 
of the Multiplier is lefs than the Denominator, (in this Example) 
or fo much as 7 is lefs than 12 its Denominator : for if the Numera- 
tor 7 were 12, it is plain that H (as is faid before) is i, and 1 time 
25 would be 25, which would make the Product equal to theMul- 
tiplicand ; and therefore as 7 is lefs than 1 2, fo muft the Product 
14A be lefs than 25. 

Example 4. Multiply 34! by 131-3. 

/&&.] Reduce both the mixt Numbers to improper Fractions, 
and then proceed as by the firft Rule in Multiplication of Fractions. 

Thus 34 5 is *i 9 , and 13H is W, and the Produft of the Nu- 
merators 279 and 167 is 46593, and of the Denominators (96) fo 
the Anfwer is *W A , or 485$!. 

VI. Divifion of Vulgar Fractions. 

Example r. Divide by A. 

Rule.] Place the Fractions as in the Margin ; 
then multiply the Numerator of the Divifor ,2 >) ^ '*Tn» 
by the Denominator of the Dividend, and the ProdudV is 1050, the 
Denominator of the Quotient. And the Denominator of the Divi- 
for in the Numerator of the Dividend produceth 945* the Nu- 
merator of the Quotient } which is therefore in its leaft 

Terms A : And proves the 'truth of the firft Example in Multiplica- 
tion of Vulgar F rad ions. 

Example 2. Divide 14A by 25. 

Rule.] Reduce the mixt Number to an improper Fra&ion, and 
put a Unit under the 25, then work 

as per the laft Rule, and as in the Divif. Dividend Quot. 

Margin. Where you fee the Quo- V) *4 A wAV or A* 
tient is or in its leaft Terms is 

A. And this proves the Truth of Example 3. in Multiplication, as 
that proves this true. 

Example 
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Example 3. Divide 485^ by 13H. 

Rule.] Reduce the mixt Numbers to Fra&ions, and yoo*Il have 
4^ equal to 485ft = the Dividend, W = 13 Hr = the Divifor, 
and hhvff = the Quotient ; which 

being reduced to a mixt Number, » W (V&iV* 

34ft§f f, or 34», the Fraction being in 

its lowedTerms, (dividing each part by or 34} = the Anfwer. 
the common Meafurer 2004). 

And this manifejlly proves the Truth of the 4th Example in Multi- 
plication of Fractions. 

I have in the Merchant's Magazine Ihewn the Reafon of all the 
Rules abovementioned, for Reducing, Adding, &c. Vulgar Fra- 
ctions } and have not room to repeat that here : but have fully 
lhcw’d how one Rule proves the Truth of another, which is a good 
Demonftration of the Genuineness of all. 


VII. To ExtraH the Roots of Vulgar Fruitions. 

Rule 1.] You mud always reduce your F radii on into its lead 
Terms : tor if the Root can be juftly extracted in any Terms, it 
can be fo in its lowed. Tho’ when you can fee, as fometimes it 
happens, that the Roots may be immediately extracted of the 
Fraction in the Terms given, then you need not reduce it to its 
lowed. Thus for 

Example , The Square Root of die Fraction t+S is = t§ , the 
Anfwer = J. *And if the fSf had been reduced to its lead Terms, 
they would have been = U, whofe Square Roots are £, as before^ 

Example 2. When the Square Root of a mixt Number is required, 
as fuppofe of 564 ; reduce the mixt Number to a Fraction, and 
extract the Root of both Terms as before : fo 563: is = i ? i , whofe 
Square Root is ¥■ = yh the Anfwer, (for the is given in its 
lead Terms) and if you multiply yk by 7 if, the Product is 564 far 
Proof. But 

Note, That when a Fraction is given, whofe Root cannot be 
extracted without Remainer, you mud reduce it to a Decimal, and 
proceed to get the Root thereof, as per the Rules and Examples at 
the End of Decimals ; or it may in mod Cafes be done near enough 
by Logarithms, as at the end of Sell. 3. of Chap. VI. 

II. To extra.lt the Cube Root of Vulgar Fr allions. Reduce the Fra- 
ction to its lead Terms, and then extract die Cube Root of each 
for thofe of die Root, unlefs you can fee that the Roots may be 

immediately 


Digitized by v^ooQle 



7* Of Vulgar Fractions'. Chap. II.' 

immediately extracted of the Terms given. For Example, to get 
the Cube Root of 3 ¥A, this Fr aft ion in its lead Terms is rA, 
whofe Cube Root is j. Or if you had done it without reducing to 
its lowed Terms, the Roots of the Terms given would be 9 and 
15, or n, which is equal to f, as before. 

For the Root of a mixt Number, reduce it to an improper Fra- 
ction, and proceed as by the lad Example. But when the Root 
cannot be accurately enough extrafted without trouble, you may 
■proceed by Decimals, or Logarithms, as is faid above. 

Note, That the Ufe of the Square and Cube Roots you have 
partly in the two next Seftions. 

VIII. The Application or Ufe of Vulgar Fractions. 

<$ueft. 1. Two Bags contain 470! Dollars, but the greater ex- 
ceeds the lefler 32 A Dollars: how much is in each Bag? 

Rule.] Subdraft the Difference from the Sum, and there reds 
43 8 Dollars ; half of which is 219^8, the Content of the lefler 
Bag; to which add the Difference 32.^, and the Sum is 251!^ 
Dollars in the greater Bag : The Sum of which for Proof is 470A 

Queft. 2. A Brick- Wall contains 17927! fquare Feet on the Su- 
perficies,- how many Rod is that of 2725 Feet to the Rod ? 

Rule.] Divide 17927! by 2725, and the Quotient is W#, or 
6 Htt 9 Rod for Anfwer. 

Slue ft. 3. In 846I Pole, how many Yards of 5* Yards to the Pole ? 

Rule.] Multiply the one by the other gives the Anfwer 4655 ns 
Yards. 

Queft 4. What h the Value of 87 C. — q. 13 tfc at 1 /. 9 s.per C? 

Rule.] The Weight is 87 rA C. or C. the Money is l. 

multiply the Fraftions together gives /. which by the fifth 

Cafe of Reduftion of Fraftions.is = 1 26 /. 6 s. 4 d. 1 q. f. 

Slueft. 5. If I give /. 126 : 6 : 4 : 1 !for 87 C. o q. 13 lb of Sugar, 
what is that per Hundred weight of 1 1 2 perC ? 

Rule.] Divide the Money (as 126371&) by the Weight 87 rA C. 
and the Quotient is exaftly /. 1:9: - — , the Anfwer. 

And this proves the Truth of the lad Quedion. 

Slueft. 6. What is the Produft of 5 s. 7 d. by 7 s. 5 d? 

Rule.] Multiply 5 A s. by 7 A s. (the Pence being fo many I2ths 
of a Shilling) and the Produft is- 41 Shillings, or /. 2 : 1 : 4 : 37. 

Sip eft. 7 Divide /. 2 : 1 : 4 : 3 7 by 7 A Shillings, (or 7 s. 5 d.) The 
fird, in a mixt Number is 41 144 s. which divided by H, (4 1 & 

being 


Digitized by 


Gc ^le 



S e c t. !. O/ Vulgar Fraftions. 7 $ 

being firft reduced to an improper Fraftion) the Quotient is fif-fS 
®r 5 A i. f bis proves the iajl Queftion to be truely wrought. 

Queft. 8. What is the Produft of /. 5 : 7 : lot multiplied in itfelf? 

Rule.] Reduce the 7 s. 10 d.i into Farthings, and thofe Far- 
mings into the Fraftion of a Pound by the feventh Cafe of 
Reduction of F raft ions : then you have l. to fquare, for 
muldply by itfelf) which produceth /. 29 : 1 : 7 : 2 s AVA, the An- 
fwer. 

I Ihould not have inferted this and the fixth Queftion above, but 
that there is much noife (tho* little real Ufe) of them ; fome Per- 
fons being deceived by thinking to anfwer them (for example ) by 
reducing in the 6th Queftion the 5s. yd. into Pence, and multi- 
plying them by the Pence in 7 s. 5 d. and then reducing the Pence 
of the Produft into Shillings or Pounds by dividing by 12, &c. But 
this way gives 12 times the Anfwer j becaufe, as appears, the Pence 
Ihould be divided by 144, or 12 times 12 = the Produft of the 
Denominators of the Fraftion. And fo in the laft Example they 
will divide the Farthings in the Produft of thofe in the Number 

g iven multiplied in itfelf by 960 ; whereas it ought to be divided 
y the Square of that, viz. 921600. f ' . 

On the contrary, others think to perform the Work of the fixth 
Queftion by reducing the 67 and 89 Pence to the Fraftion of a 
Pound, multiplying A 1 ® by A fc. But here *tis plain the Anfwer 
will be fo much too little, as /. is lefs than tf&l. i. e. it will, be 
but b> of the true Anfwer. 

Hence it appears, that fuch Qjjeftions are only naturally and ac- 
curately refolved by Fraftions, as in the faid Examples ; for which 
reafon I have given thofe two above in this part of the life of Fra- 
ftions, but hope the ingenious Reader will excufe this Digrellioa 
pn fo trivial an Inftancc. 


Sect. H. PROGRESSION. 

T H I S,Part of Arithmetic, tho*. neglefted both by many Authors 
of Arithmetical Trafts, and Teachers of the Science, is 
however of excellent Ufe, as fhewing in a great Variety of In- 
ftances the wonderful Power and Harmony of Numbers, and their 
Relation one to another. 

This Relation of Numbers is either Arithmetical or Geome- 

trical. • 

L I. Arithmetical 
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I. Arithmetical Progrejfion, or Relation of Numbers, is when a 
Series thereof differ by the Addition of fome Number to the firft, 
fecond, &V. So thefe Numbers, -* 

123 4 5 6 7 8 '9 10 11' 12, &V. 

2 4 6 8 10 12 14 16 18 20 ' 22 24, &c. ' 

3 6 9 12 15 18 21 24 27 30 33 36, (Ac. 

Each of thofe in the firft Series - or Row differ" by. 1, each of thofe 
in the fecond Series by 2, and in the third by the common Addi- 
tion of 3. And a Series of abundant Numbers are 30,-42, 54, 66, 
(Ac. which differ by 12. Now, 7 

1. ‘To find the Sum of any of the Series’s, you muft multiply half the 

Sum of the firft and laft Terms by the Number of Terms; or 
half the Number of Terms by the Sum of the firft and laft, and 
the Produft gives the Sum required. 

Thus 1 and 12 is 13 by 6 (half the Terms) gives 78 the Sum. 

2 and 24 is 26 by 6, gives 156 = the Sum of the 2d Series. 

3 and 36 is 39 by 6, gives 234=the Sum of the 3d Series. 

And the like is to be obferved in fumming up any other Rows of 
Numbers, tho* never fo large, or however differing, if Arithmeti- 
cally continued. ; ,, 

2, It may be obferved, that the feveral Sums of the three Lines 

above, or any other of equal Numbers of Terms, beginning /vritb 
fucccflive Digits continued, do differ alfo in Arithmetical Propor- 
tion ; the common Difference being the Sum of the firft Series, as 
78, 156^ 234, fi ?C.- _ ‘ 

Queftion i. How many Strokes does the Hammer of a Clock 
Jfrike in the 12 Hours? This is done as the firft Example above, 
the Anfwer being 78, and would have been the fame had you mub 
tiplied half the firft and laft, viz. 61 by 12, the whole Number of 
Terms. 

Queft. 2. Admit a Boy is to colic# 100 Apples, which lie a Yard 
diftant from each other, and to put each of them fingly into a 
Bafket placed one Yard from the firft; how many Yards does -he 
pafs ? ' 

Here the firft Term is 2 Yards, the laft 200, (to the kft Apple, 
and back to the Bafket) Sum 202, which multiplied by 50, ("half 
the Number of Terms) produceth the Sum of the Yards paffed by 
the Boy, which is ioioo, or upwards of fi ye Miles. 
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Multi- 
pliers . 


3 

5 

7 

9 

ji 

*3 

l 5 

*7 

l 9 

21 


■75 

Feet an heavy 
Body falls in 
each Second. 

16 

48 

80 

112 

144 

*7* ■ 

208 
240 
272 

304 

336 
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Quejl. 3. How many Feet does 
an heavy Body fall in 11 Se* The Seconds 
conds of Time, fuppofing it to , - a Body 
fall 16 Foot the firft Second, 3 falls. 
times that the next Second, 5 ,1 

times that the 3d Second, &c. 2 

as in the Example, ( or by con- 3 

tinually adding 32 to the firft 4 

Term) the 11th Term is 336 5 

Feet, which the Body falls in 6 

the nth Second, (fo prodigious 7 
is the Increafe of the Velocity) 8 

and if i the laft and firft toge- 9 

ther be multiplied by the 11, 10 

the Sum of all the Feet that it 1 1 

falls is 1936. r 

Thus if you would take the Depth of a Well, or the like, fup- 
pofe by a Watch that vibrates Quarter Seconds, I find a Stone 44 
Quarters or 1 1 Seconds in falling as above, the Depth of fuch a. 
Well, &c. is found 1936 Feet. 

And in this Progreflion *tis plain that any of the Terms are found 
without the intermediate, by multiplying 16 by double the number 
of Seconds lefs 1. Thus I find that it falls ih the 8 th Second, 240 
Feet, by multiplying 16 by 15. ' 

3. To find a mean Arithmetical Proportional between any two Num- 
bers. Take half the Sum of the 2 Numbers or Extremes for Anfwer, 

. as in the Examples above ; or add half the Difference to the lejfer. 

. A Mean between 9 and 1 1 in the firft Line is 10. 

20 and 24 in the 2d Series is 22. 

27 and 33 in the 3d 30, fcfr. 

4. The common Difference and Number of Terms given to find the laft 
Term. Thus in the 2d Series the Number of Terms (12) being 
multiplied by the common Difference 2, gives 24, the laft Term, 
ific. or in any Series multiply the Number of Terms lefs 1 by the 
common Difference, and add the firft Term. 

5. Any 2 Numbers Jtanding together given to find a third, &c. Take 
their Difference, and add to the greater, gives the 3d, &c. Or 
fubftrafted from the leffer, gives the leffer Terms, as in the third 
Series 21 and 24 are given to find the 3d Term j the Difference is 
3, which added to 24 gives 27, the next Term higher j or fub- 
ftratted from 21 gives 18, the next Term lower. 

L 2 6. If 
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6 . If any four Numbers are in Arithmetical Proportion , whether 
(continued or interrupted , the Sum of the two middle Numbers are ec 


qual to the Sum of the two Extremes. Thus, 

In the firft Line 7, 8, 9, 10 ; 7 and 10 are equal to 8 and 9. 

Alfo in 7, 8, 14, 15 ; 7 and 15 are equal to 14 and 8. : 
And in the 3d Line 12, 15, 18, 21 ; 12 and 21 are equal to 15 


- and 18. 


7. If three Numbers are in Arithmetical Proportion continued the 
Double of the Mean is equal to the Sum of the two Extremes, as 
12, 15, 18 ; 2 times 15 is equal to 18 and 12. 

8. If three Numbers are given, a fourth may be found by adding to- 
. gether the 2d and 3d, and from that Sum fubftra&ing the firft, as 

in 14, 15/16, the Sum of 15 and 16 is 31, from which take 14, 
and the Remaineris 17, the 4th in Arithmetical Proportion; and 
this alfo holds, tho’ the Progreflion be interrupted, as 14, 1 5, 25, 26. 

9. The ‘Total of the Progrejfton , and the firft and laft Terms given, to 
find the Number of Places ; divide the Total by half the Sum of the 
firft and laft Terms, and the Quotient is the Number of Terms or 
Places. 


10. The laft Number and common Difference given, to find the Number 
of Terms ; divide the laft Number by the Exccfs or common Diffe- 


rence. 


1 1. The Sum of the Progrejfton, and the firft and laft Terms given, to 
find the common Difference. Divide the Total of the Progreflion by 
half the Sum of the firft and laft Terms, and the Quotient is the 
Number of Terms. Then from the laft Term take the firft, and 
the Remainer divide by the Number of Terms lefs 1, and the Quo.- 
tient is the Excefs or Difference fought, as will appear by any of 
the three Series's above. 


The Reafon of the Rule for fumming up an Arithmetical Progrejfton. 
According to the 3d Propofition laft above, half the Sum of the two 
Extremes is an Arithmetical Mean ; and a Mean between the firft 
and laft Terms of a Progreflion, according to the fame Rule, is 
found by the firft Propofition ; and fince that is a Mean between 
the extreme Terms, therefore that being multiplied by the Num- 
ber of Terms, muft neceflarily give die Total of them all. 

Or more plainly : Take any odd Number of Terms in the three 
Series's above, and you'll find that Term (landing in the middle to 
be the Mean, according to the laid 3d Prop. Thus in the feven 
firft Terms in the fecond Series, the Mean (or middle Number) is 
8, there being three on each fide; fothat one with another, each 

Term. 
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Term is 8,. as you’ll find it : for 6 ('the next towards the left hand) 
is 2 lefs than 8, but then io (the next towards the right hand) is 
2 more than 8 ; and 4 (the 2d towards the left hand from the 8) 
is 4 lefs than 8, bnt then 12 (the 2d toward the right hand from 8) 
is 4 more than 8 : fo laftly, 2 (the 3d toward the left hand from 
the 8) is 6 lefs than 8 i but then 14 (the 3d toward the right hand) 
is 6 more than 8. So that nothing is more plain, than that each 
Term (one with another) being 8, that multiplied by the Number 
of Terms muft give the Sum of all the Terms (or Eights): fo the 
Sum of 7 of the Numbers of the 2d Series aforefaid is 56 (or 7 times 
S). And fo of any other Series, grounded on the firft Prop, above. 

Geometrical Progrejfion. 

This is when a Series of Numbers are increafed by a continual 
Multiplication of the firft Term, and the Produces arifing, by fome 
certain Number called the Ratio or common Fa&or : as 
.1, 2, 4,8, ,16, 32, 64, 128, 256, 512, 1024. 

3, 9, 27,-81, 243, 729, 2187, 656 1, 19683, &c.. 

4, 16, 64, 256, 1024, 4096, 16384, 65536, fc?c. 

Prop. 1. To fum up any Series of Numbers, whofe Relation is 
in a Geometrical Progreffion. 

The firft Way to find the' fatal of a Geometrical Progrejfion. 

Rule.'] Multiply the laft Number by the common Multiplier. 

2dly, From that Product deduct the firft Number. 

3dly, Divide the Remainer by the faid Multiplier lefs one j and 
the Quotient is the Sum fought. 

•The Example fhall be in the finding the Aggregate of the middle 
Series above, the laft Number whereof is 19683 ; which multiplied 
by the common Multiplier is 59049, from which take the firft 
Term of the Progreffion (3) refts 59046, which divide by the faid 
Multiplier lefs (1) viz. by 2, and the Quotient is 29523 = the 
Sum required. 

¥be fecond and much briefer Way to find the Total of a Geometrical Pro - 

grejfion , without many of the intermediate Terms , or the laSl Term 

being given. 

Confider that in the Series of the laft Example or middle Series 
there are 9 Terms therefore if you multiply the 5th (or 243) by it- 

. fetf* 
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felf, it will at once produce the 59049 as before, (which would be 
the icth Term, if the Progreflion had run fo far) whence the Sum 
is found as above. For, 

Note 1. That when the Number of Terms are odd, and the firft 
is above a Upit, the Square of the middle Term gives that next 
above the laft Term, as in the laft Example. 

Note 2. If the Number of Terms be odd, and the firft Term be 
but a Unit, then the Square of the middle Term gives the laft 
Term of the Progreflion, as in the firft Series the Square of 32 is 
the laft Term = 1024. 

Note 3. If the Terms be an even Number, and the firft Term be 
One or Unity j then the Square of the Sum in the place of half the 
Number of Terms gives the laft Term fave one : as in the 10 firft 
Term's of the firft Series, the Square of the fifth Term (16) gives 
256= the laft of the 10 Terms but one. 

Note 4. If the Number of Terms be even, and the firft Term be 
more than a Unit, then the Square of the Sum in the place of half 
the Number of Terms, gives the laft Term of the Progreflion, as 
in the third Series the Square of 256 is the laft Term 65536. 

Thefe Rules are more particular and ufeful in the fumming up 
all kinds of Geometrical Progreflions than I have any where obfer- 
ved to be exhibited, and therefore worth nothing, for they always 
hold, as in the two Series’s above v. and where the Nature of the 
Progrefli6n is as in the firft Rank or’Liqe ; as is thus farther demon- 
ftrated : 

o, 1, 2, 3* 4, 5» 6, 7, 8, 9, lo, 

*» 2, 4> 8,16,32,64, 128,256,512, 1024, 

The upper Series being Arithmetical, the Addition of any two, 
or Double of any one, ftxews refpeftively what is produced by mul- 
tiplying or fquaring thofe under them in the lower Line. Thus 4 
doubled gives 8 in the upper Line, under which ftands 256, or the 
Square of the Number under the 4, &c. So any 2 added in the up- 
per Line, as 3 and 6, give 9 ; which ftands over the Product of 
the 2 Numbers 64 and 8, which is 512. 

I'be Rrafon of the Rule for fumming up a Geometrical Progreffion. 

It will be the more eafily underftood by a Series of a few Terms. 
Thus if I would know the Sum of 4 and 8, it is 4 (or the firft 
Term) lefs than the laft Term 8 multiplied by the common Faftor 

0 ) 
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(2) which plainly fhews why you deduct the firft Term (here 4). 
Soalfb in 2, 4, 8, the Double of 8 is 2 (or the firft Term) more 
than the Sum .14, and therefore from the 16 muft be deducted the 
firft Term -(2). Laftly, in 1, 2, 4, 8, twice 8 ('the laft Term) is 
16, which is the firft Term (1) more than the Sum (15). And 
this is fufficienSt to fhew the Reafon why we multiply the laft Term 
by the common Factor, and why from the Produd the firft Term 
i$ deduded. 

Now, as when the Ratio or common Fador is (2) the Sum of 
the Progreffion is f the laft Number after the firft is deduded from 
the Product ; fo when the common Fador is 3, the Anfweris h\ if 
the common Fador be 4, the Anfwer is f of die laft Number (or 
Term) having before Divifion the firft Term deduded from the 
Produd. Thus in 3 and 9, the Sum is 4 three’s or 12, which is 
thrice the laft: Term (9) lefs the firft Term (3) divided by 2. So 
alfo in 4 and 16, the Sum is 4 times 16, lefs the firft Term ^'di- 
viding the Remainer by 3 j as might eaftly (from fo few Terms) at 
firft be difeovered. But fee more at the end of this Sedion. 

Quejl. 1. A King of much Virtue and Valour, admirably efteem’d 
by his Subjeds, returning from the Wars with Vidory and Peace, 
very much Emulation appear’d who Ihould exceed in Demonftra- 
tions of Joy. Among the reft, the Governour of the Fortrefs in- 
tending to figoaJize himfelf, ordets his Sub-Officers to make fo 
many Difcharges of CannOn j viz. 3 for the firft Year of the King’s 
Age, f which was 25 Years) 9 for the fccond Year, 27 for the third 
Year, &V. (not confidering the Impoffibility of the Performance) 
the Queftion is, how many Difcharges were to be made, and how 
much Powder confumed, fuppofiog the Guns to be each a Culverin, 
whofc'Requifite of Powder is lb to ? 


The 


/ 


Digitized by v^ooQle 



80 


PROGRESSION. 


Chap. If. 


The 13th Term 1594323 J, Muk< 


Ditto 


2594323 


4782969 

3188646 

4782969 

6377292 

14348907 

7971615 

1594323 


This is the 6th ' 

Term (or the next 1 
above the laft) per. 

Note x. foregoing. J 

The firft Deduct 3 


.2541865828329 



1 2th Term 
by Note 4. 


532442 


Refts = 2541865828326 


13th Term... 1594323 


Churches. 


Bells. 


Half of which 11 = 1270932914163, 
the Sum of the Progrefiion, or the 
Number of Difcharges order’d. 

Which, at 10 Pound of Powder at each Difcharge, gives 
12709329141630 16 . at 100 lb. each Barrel, is 127093291416A 
Barrels^ which would lade 14184965 Ships, at 400 Ton each Ship. 

Quejl 2. On the fame Occafion 
' all the Bells in the King’s Metro- 
polis were direded to ring as many 
Changes as they were capable of. 

Now there being 9 Churches, 1 
of which had 2 Bells, another, 3, 
the laft 10 Bells; how many 
Changes could be rung on all the 
Bells at each Church, and what 
the Sum Total of all that Pro- 
greiBon ? 

The- Number of Bells mulppli- 
plied (any way) one in another, 
gives the laft Term, or Changes 
that can be rung thereon. Then for the Sum, multiply the laft 
Term by the correfpondent Number of Bells, .and divide the Pro- 

dud 


Changes to 
he rang 
at each. 

St Peter ’s— — 2 — 2 

St Andrew's — 3 — 6 

St James’s 4 — 24 

St John’s — — 5 120 

St Bartholomew 6 — — 720 
St Thomas’s — 7 — — 5040 
St Matthew’s — 8 — • — 403 20 
St Simon’s — — 9 — - 362880 
St Jude’s 10 — 3628800 
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du# by the Number of Terms, and the Quote is the Anfwer for. 
four BeUs: For 5 Bells add 2 to the Rule, for 6 add 8, for 7 add 
32, for 8 Bells add 152, for 9 add 872, and for 10 add 5912, 
gives the Sum of the Progrefiions, here 4037912. 

Note, The 2 is the firft Term, the 8 the Sum of the 2 firft, the 
32 = the 3 firft, the 152 = the 4 firft, the 872=the 5 firft, and 
the 59 12 = the Sum of the 6 firft Terms. 

Queft. 3. Any Line or Number given, to divide the fame into 
extreme and mean Proportionals. To the Square of the whole 
Line or Number given, add £ of that Square ; extract the Square 
Root of the Sum, from which Root deduct half the Line or Num- 
ber given, and the Remainer is the greater part. And for a Proof, 
the Re#angle or Product of the whole Line by the lefler part, is 
equal to the Square of the greater part, by Euclid 1 1. 2. 

4thly, If three Numbers be given in Geometrical Proportion con- 
tinued, the Product of the two Extremes is equal to the Square of 
the Mean, as 5, 20, 80, equal to 40c. 

5thly, If two Numbers be given, it follows from the laft, that a 
mean Proportional may be found by multiplying them together, and 
extracting the Square Root of the Produ#. Thus in the laft Ex- 
ample 5 times 80 is 400 *, the Square Root of which is 20 = the 
Mean fought. 

6thly, If you would find two" Geometrical mean Proportionals 
between two Numbers given, as fuppofe between 5 and 3 20, you 
mod divide the greater by the lefs ; then extra# the Cube Root of' 
the Quotient ; laftly, by that Root multiply the firft Term, gives 
the firft Mean, which multiply by the faid Root gives the fecond, 
fo is 5, 20, 80, 320, the Numbers in order, 20 and So being the 
Means required. 

ythly. Or three mean Proportionals may be found thus : Suppole 
between 5 and 1280. Divide the greater Extreme by the lefler, 
extra# the Biquadrate Root of the Quotient, and by that Root 
multiply the lefler Extreme continually 3 times i fo will the Anfwer 
be found 5. 20. 80. 320. 1280. 

8thly, If 4 Numbers be given in Geometrical Proportion, the 
Product of the two Extremes is equal to that of the two Means : 
loin the laft Example 5 times 320 is equal to 20 times 80, viz . , 
1600. 

^thly, If two Numbers be given, a third in Geometrical Propor- 
tion may be found by dividing the greater by the lefler, and multi- 
plying fuch greater by the Quotient. As per the 5 th, 80 is found 

M in 
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in proportion as 5 to 20 *, for as 5 to 20, fo is 20 to 8o> as may be 
proved by the 3d or 6th Cafes above. 

. iothly. Three Numbers given in Geometrical Proportion, a 
fourth may be found by multiplying the fecond and third together, 
a nd dividing the Product by the firft : as in the 5th 20 times 80 is 
1 600, which divided by 5, gives the 4th Proportional 320. This 
j aft is the Foundation of the Rule of Three Direct, which is the 
next thing to be taught after I have fhewed 


the Procefi for finding out the Canon whereby to difeover the Sum of 
a Geometrical Progrejfton. 


But firft note that 
. . f lhews a Geometrical Pro - 
\ portion. 

— fignifies lefs. 

= fignifies equal to. 
x fignifies multiplied in. 


And in the Literal Work, 
f the firft Numb, of the Progrejfton . 
r the Ratio or common Fattor, 
f the Sum of the Progrejfton » 
U \ which is unknown. 

1 the laft ‘term of the Progreffion* 


The Sum of the Progreffion to be found is this Example, 
1, 2, 4, 8, 16, 32. 


Literally performed. 

Numerally performed. 

f. fr : : u — 1. u — f 

that is 1. 2x1 : : u — 32. u— 1 

fu — ff=r fu — rfl. 

that is u— ixr — 2x1 xu — 32x2x1 

u — f=ru — rl 

that is u — 1 =2 xu — 2x32 ' 

ru — u=rl — f 

that is 2 u— u=2 X3 2 — 1 

rl — f 

■■■ T 

that is u= = the Anfwer. 

r — 1 

2 I 


So that *tis plain the Anfwer is (2) the Ratio multiplied in (32) 
the laft Term, made lels by (1) thefirft Term, and that Remainer 
divided by (2) the Ratio, left 1, the Quotient is (63) the Sum of 
the Progreffion (or u) : And this Canon (or Rule) holds in all Geo- 
metrical Progreffions continued. Which the Reader will more 
eafily apprehend, when he comes to the Algebraic Part, and till 
then he may paft this, if he finds it difficult to underftand ; but I 
could not well omit it in this place, to which it moft properly be- 
longs. • 

Sect* 


Digitized by v^ooQle 




Sect. I ll, Rules of Troforfinn^ 

S a c t. III. Rules of Proportion. 

I N this Se&ion I fhall flicw the Operation, i. Of the Angle Rule 
of Dircd Proportion. 2. The Angle Rule of Reverie Propor- 
tion. 3. The double Rule of Direft Proportion. 4. The double 
Rule of Reverie Proportion. 5. The Rule of Proportion by 5 
Numbers Direft. 6. The double Rule by 5 Numbers Reverie. 
7. A third Variety thereof. 8. Duplicate Proportion Diredt 9. 
Duplicate Proportion Reverie. 10. Triplicate Proportion. 11. Har- 
monica! Proportion. And, 12. Sefquiplicate Proportion. 

I. 'The Single Rule of Direff Proportion. 

This Rule has its Foundation from the 8 th and 10th Propofitions 
laft foregoing, and is demonftrated by Euclid in the 16. 6. 

The main difficulty is to ftate the 3 Numbers given right ; for 
there are always 3 given to And a 4th, and hence fome call this the 
Rule of 3 j others, becaufe of its great Ufe, have termed it the 
Golden Rule: and *tis called the Rule of Proportion, becaufe the 
Number fought bears fuch Proportion to the 3d, as the 2d does 
to the Hrft ofthe Numbers given. 

For the right difpofeng or placing the 3 Numbers given. 

Rule .} There being always 2 of one Denomination, and 1 of ano- 
ther, put the laft mentioned down ftrft : 2dly, Put that towards the 
left hand thereof which has dependance on it : and, 3dly, Put the 
other next the right hand. Thus if the Intereft of /. 750 were 
fought for a Year at the Rate of 5 per 

Gent, it appears by the State in the l. Princ. 1 . Inter. /. Princ. 
Margin,, that only 1 of the 3 given 100. 5 : : 750 

Numbers is Intereft, therefore I 1 5 

place that in the middle And be 

caufe too has dependance on it fas 3750 

being its Principal) therefore I put j 

100 towards the left hand, and the 37 Afe Anfwer. 

3d toward the right hand (in courfe) 

Then 

(to find the 4th Proportional, or Anfwer to the Queftion. 

Rfdel\ Multiply the id and 3 d (or tbofe towards the right hand) toge- 
ther , and divide the Product by the frit (or that next the left hand) and 
the Quotient is the Anfwer, or the 4th Proportional fought for. So in the 

M 2 Example 
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Example above, the 4th Proportional is 37 ** for 100. 5 : : 750. 37 A, 
that is, as 100 is in proportion to 5, fo is 750 to 371. So that you 
may prove this Rule by comparing the Product of the ill and 4th 
with the Product of the 2d and 3d, as by the fixth laft mention’d 
Prop, yd Geometrical Progreffion. 

Cafe 2.] When the firft Number is a Unit only, the Work is 
done by Multiplication alone. 

Thus if 1 Piece of Broad-Cloth coft Pc. 

17/. what will 71 coft? Here the 4th 1 

Number is found 1207/. which is the 
4 th Proportional fought. 


1207 



2dly, If I give 3 s. 9 d* for an Ell of Holland, what will 1371! 
coft at that rate ? 

By the Rule above the Queftion is ftated 
as in the Margin, and you may multiply 
1 37 1 i by 3 r. A, as in the 4th Example of 


Ell s. d. Ells 
1 3 : g :: 1371! 


96)493695 (5142 s. 


Multiplication of Fra&ions, and the Anfwer 
is 49 96 Shillings ; which, by the 51b Cafe of 
Reduction of Vulg. Fractions , is/. 257:2:7:3 5, 
as per Margin. But thefe Queftions are 
fooner folved by Praflice, as per the next 
Seftion. 

Cafe 3.] When the 3d Number is only 
a Unit, the Queftion is anfwered by Di- 
vifion. Thus if I give /. 257 : 2 : 7 : 3? 
for 1371 s Ells of Holland, what is that per 
Ell? 

The Queftion is- Ells Shill. EU 

thusftated: and be- *° 97 if 4,}6 $£ : : 1 

ing divided (as per 

the firft Example of Divifion of Vulgar 
Fractions) the 2d by the ift, the Quotient 
is fsff I Mr. which by the faid 5 th Cafe of 
Reduction of Vulgar Fractions is 3 s. 9 d. 
and proves the Truth of the laft Queftion. 

Note, That where the firft, or third 
Number, or both, are of diverfe Denominations, you muft reduce, 
both fuch xft and 3d into the leaft Name mentioned in either, and 
. then. 


136 

409 

255 

63 s. Rem* 
12 Mult. 

96)756(7 d. 

84 d. Rem. 
4 Mult* 

9 6 ) 33^(3 
4 * 
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then multiply by the fecond Number in the loweft Denomination 
that is in it when given. And then having divided by the firft, 
Note , 2 dl-jy That your firft Quotient will always be of the fame 
Denomination with the loweft mention’d and given in your focond 
Number. To illuftrate thefe three Cafes, 


Cafe 4.] If I give l. 7 for the 
Intereft of /. 100 : 10 : — : what 
muft I give for the Intereft of 
/. 30 for the fame time \ See the 
Work in the Margin, where tho* 
the ift and 3d be reduced to 
Shillings (that being the leaft 
Term in the ift Number) yet 
the Anfwer retains the fame De- 
nomination with the 2d Number, 
and is /. 2 **A *, or by the 5th 
Cafe of Reduction of Vulgar 
Fractions /. 2:1:9! prope. 

Cafe 5.] If I give 7 l. for 30 
Ounces of Silver, what will 7 
Ounces and 10 Penny- Weight 
coft at that rate ? 

Here it is plain that becaufe 
the 7 5 10 dw. are reduced into 
Penny- Weight, the 30 5 muft 
be fo too: Alfo that the Quote 
is df the fame Denomination 
with the 2d Number, viz. /. 1 i •, 
or, being reduced as aforefaid, 
/. 1 : 15. 


Prin. 

/. s. 1 . Int. /. Prin. . 

100 : 10 7 : : 30 

20 20 

2010 Shil. 600 Shil. 

7 

2010) 4200 (2 /. In- 

L L ter. 

18 

5 . 1 . 5 . dw. 

30. 7 : : 7 : 10. 

20 20 

600 dw. 150 Penny-Weight* 

7 


600)1050(1 /. 

L m lL 

450 

20 

600) 9000 (15 s, 

L ••u 

3 ® 


o 


Cafe 6.3 If 25 Ounces of Ambergreace eoft l, 52 : 6 1 8, what 
will 2 Ounces coft l 


See 
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. 25) 25120(1004 Pence. 


120 or /. 4 : 3 : 8f the Anfwer. 

20 

II. tfbe Single Rule of Proportion Reverfe. 

This teaches, upon a due Rating of the 3 Numbers, to find a 
4th i which ihall bear fuch a Ratio to the 2d, as the ift does to the 
3d Numbe.r. 

Qaeft. 1. How much Matting of 2 Foot broad will Hne a. Gar- 
lery which ie 7 Foot broad and 40 Foot long? . 

To ftate a Qucftion in 
this Rule, 

1. Put down the Num- 
ber which has the fame 
Denomination as that re* 
quired. 

2. Towards the left hand 
put down that- Number 
which is joined in the Senfe 
of the Qjjeftion to the lalL 

3. Put down the other which has the fame Denomination as that 
towards the left hand. 

Then to find t h » Anfw er by this. 

Rule.] Multiply tho 2 next the left hand one in the other, and 
divide the Product by the 3d, or that next the right hand, and the 
Quotient is the Anfwer. 

Tience the Reafon is evident why this Rule is laid to be Reverie: 
becaufe the lefler the 3d Number is, the greater is the 4th j but in 

Dirett 


broad, long, broad long. 

7. ' 40. 2. 140. 

7 

2) 280 ( 14a == the Anfwer. 
And as 140. 40 : : 7. 2. 


Z6 

See the Opera- 
tion, where the 2d 
Number in its lead 
Denomination be- 
ing 12560 Pence ; 
therefore the Quote 
1004 i& Pence. 


! Rules of Troportion. 

5 U s. d. 
25. 52 : 6 : 8. 


20 


1046 V. 
12 


5 

2 


12560 Pence 7 Mult 
2 Ounces f MuI£ * 


Digitized by v^ooQle 



Sbct.III. Rales ef Proportion. tj 

Dired Proportion the greater the 3d is, the greater is the 4th 
Number. 

So that by this Rule it is eafy to know when a Queftion is to be 
folved as Dired, and when it is Reverfe : For when the 3d Number 
is lets, than the firft, and yet requires more than it does, or being 
more, requires lefs than the firft requires ; in thefe Cafes your Pro- 
portion is Reverfe, and fo you are to work by the laft Rule. 

Example 2.] How much Ground 
in length, being 12 Perches broad, broad, long, broad, 

will make an Acre $ 4. 40. 12. 

To do this, confider that 4 4 

Perches in breadth requires 40 

in length to make an Acre; 12) 160(13} Perch, long, 
therefore ftate and work as per • • for Anfwer. 

Margin. 

But altho’ Writers have pre- 40 

fcribed the foregoing Method for ■ 

Rating a Queftion, as being very 4 

natural, and thereby have made it necefiary to make this a diffe- 
rent kind of Operation and Proportion ; yet I (hall fhew 

How to reduce Quejtions commonly faid to be in Reverfe Proportion 

into Direfl. 

And this is only to confider fto inftance in the laft Example) 
That as fi2) the Breadth on which the Anfwer depends. 

Is to (4) the Breadth belong- 
ing to the Length given : : Breadth. Bread. Length. Len. 

So is ( 40) the Length given, 12, 4:: 40. 13} 

To ( 1 3i)theLength required. 

Here the 4 Numbers are in Dired Proportion, becaufe the Pro- 
dud of the 2 Means is equal to that of the 2 Extremes ; which , by the 
by, ferves for Proof of tins Direft Proportion. But in the Reverfe the 
Produd of the ift and 2d is equal to that of the 3d and 4th Num- 
bers ; which proves the Reverfe Proportion. 

ID. Ibe Double Rule of Direff Proportion. 

This is when a Queftion requires to be twice ftated, and has two 
fuch Operations, as under the Angle Rule. For Example, 

If I give 5 /. for the Intereft of/. 100 for one Year, what Intereft 
will /. 700 gain at that rate in fevcn Months ? 

if 
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ififay x If /. 100 require /.- 5, what L X /. 

will /. 700 require in the fame time ? too. 5 : : 700 

You find as per the Margin that it will c 

gain X 35. _ 


idly fay x If 12 Months require X 35, 
what will 7 Months require ? Work 
and you find the Anfwer X 20A, or 
X 20 : 8 : 4. 


And by the fame Rule you may find 
the Intereft of any Sum for any Num- 
ber of Days; as fuppofeX 700 for 119 
Days. 

For a Year, by the firft Operation, 
the Intereft is X 35 : then in the fecond 
Working fay, if 365 Days requires 
X 35, what will 119 Days require ? 

X 11 : 8 : 2 : 2j|f. 


X 350° 

l_ 

Mon. 1 . Mon. 

12. 35 ■ : 7 

7 

I2 ) 2 45 f2oA 
5 

Days. /. Days. 

3 6 5* 35 : : 11 9 

You*!! find the anfwer to be 


IV. The Double Rule of Reverfe Proportion. 

This is alfo performed at two Operations, the firft Direft, the 
later Reverfe. For inftance, . 

What Principal will gain X 20 A in 7 Months, as the Rate of 
5 per Cent ? 

The 1 ft Anfwer X Jnt. 1 . Princ. X Inf. Princ. 

is, that X ift fay 5. 100 : : 20 A, ***$§ X 

Principal will raife 

the 20 A in a Year. Mon. 1 . Mon. X 

The 2d, or An- 2dlyfayi2. a4t |§ : 7. 700 

fwer to the Que- 

ftion, is. That X 700 is the Principal that will raife the Intereft 
I. 20 A in 7 Months: by multiplying the 2d Number by 12, and 
dividing by 7. JVto, This proves the firft Queftion in the third 
Head above. 


V. ‘The Rule of Proportion by 5 Numbers Direff. 

This Ride hath 5 Numbers given to find a 6th. It is the fame 
with the double Rule of Proportion Direct j only whereas that was 

done 
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done by twice ftating the Queftion, this is done by one dating : 
the Rule for which if to place the 5 Numbers as followeth . Where ’tis. 
obvious. That the 3d mud be of the fame Denomination- with 
that fought i the lft and 2d are the 2 on which the 3d depends : fo 
that the 4th muft be 

/. Prin. Time. /. Int. 1 . Prin. Time. 


1200 = theDi- 
vifor. 


700. 7 

7 multiply. 



^ multiply. 


i2oo i )24500-(2oA =' the 
L * |_ Anfwer 


of the fame Denomina 
tion with the ift, and 100. 12. 

the 5 th the fame with 12 
the 2d. 

Example.'] What is 
the Intereft of l. 700 
for 7 Months at the 
Rate of 5 per Cent, per 
Ann. ? By the Work 
in the Margin, you fee 

The Rule for the Operation is> Multiply the 3 Numbers next the 
right in each other for a Dividend, and the 2 next the left hand for 
a Divifor, and the Quotient is the 6th Proportional fought ; as ap- 
pears in the Method, by double ftating under Head III. 

And to prove this j The Product of the ift, 2d, and 6th, is equal 
to that of the 3d, 4th, and 5th. 

Quejl. 2.3 If 1000 

Men. Hours. Feet. Men. Hours. 
1000. 24. 500. 9800. 10. 

24 10 multiply. 


98 $™} muIti P ly * 


24000) 49000000 (2041 f foot • 
L L Anfwer. 


Men in 24 Hours can 
dig a Trench 18 foot 
broad, 9 deep, and 
500 long; whatlength 
of the likeTrench can 
9800 Men dig in io 
Hours? The Anfwer 
as per Margin, is 
20413 Feet. 

Whence it appears. 

That as the Product ‘ too 

oftheiftand2dNum- • 

bers is to the 3d : fo 40 

is die Produftof the — — ■ 

4th and 5th to the 6th 16 

Number. Which alfo ferves to prove the Rule ; 

For as 24000. 500 : : 98000. 2041!. 

And 24000 multiplied in 2041 i is equal 1098000 multiplied by 
' 500, viz. 49006000, as per Projx 6. of Geom. PrOgreffion, 
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VT. The fecortd Variety of the Rule of Proportion by $ Numbers. 

This is commonly called the Rule by 5 Numbers Reverfe. 
Example .] How many Men can dig 24011 feet in 10 Hours, at 
the rate of iooo digging 500 feet in 24 Hours. State your Queflion 
thus : . 

Men. Hours. Feet. Feet. Hours. 

1000: 24: 500. 204^ 10. 


i. t. If 1000 Men in 24 Hours dig a Trench of 500 Feet in length, 
how many Men can dig a Trench of 2041! feet long in 10 Hours ? 

To anfwer this, multiply the ift, 2d, and 4th Numbers together 
for a Dividend, which divide by 5000, the Product of the 3d and 
5th Numbers, and the Quotient is 9800 Men for Anfwer. 


VII. A third Variety of the Rule of Proportion by 5 Numbers. 


This faltho* omitted by Authors; is as likely to be ufed as the 
laft : for (to put the fame Qucftion again, that the varying may 
the better appear) . • 

If 1000 Men in 24 Men. Hours. Feet. Men. reet. 

Hours can dig 500 loop: 24: 500. <)8oo. 20411. 

foot of a Trench, (as " # __ 

mention'd under the 5th Head above*) in how many Hours can 
9800 Men dig 2041 f feet (of the like Trench)? 

Rule.] Multiply the ift, 2d, and 5th together, produced* 
49000000 for a Dividend : Then multiply the 3^ an ^ 4th toge- 
ther for a Divifor* which is 4900000. So the Quote is 10 Hours, 
as in the two Cafes above. 

( ift Cafe the Feet to be digged was fought, 

\ and found — 1 ■ — - ■ '**" 

J 2d the Number of Men to dig the lar- 

In the. ger Trench in the lefler Time, and found 

/ 3d the Time in which the larger Num- 

C ber could dig the larger T rench, and found 

For Proof of the id Variety or kind of Proportion by „ 

Produd made of the ift, 2d, and 4th, is equal to that of the 3d, 


! 204if Feet. 
9800 Men. 

10 Hours. 
c Numbers: The 


5th, and 6th. 

And for Proof of the 3 d Variety: The Produd under the 3d, 4 ™. 
and 6th, is equal to that of the ift, 2d, and 5th. 
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S e c T. lit Rules of Proportion. 

VIII. Of Duplicate Proportion Dir eft. 

This differs from the (ingle Rule of Proportion Dire#, in this : 

2 of the 3 (the ift and 3d) requiring to be fquared, when that 
fought (or the 4th Number) is not a Square, and 1, viz. the 
middle or 2d Number, when that fought is a fquare Number (or 
one whofe Root muft be extracted to give the fpecifick Anfwer); 

Or elfe it is when the Ratio is as the Square of one thing is to 
that of another, £5 ?c. . ‘ 

Examples. 

The Diameter of a Circle being 2, the Area is 3 relMfe : therefore • 
"What is the Area or 

fuperficial Content of a The Sqr. of The The Sqr. of The 
Circle, whofe Diame- theDiam. Area. theDiam. Area, 
ter is 8? 4. 3 : : 64. 5 o < Wb'o 

•The Rule for fating 

the Queftion is the fame as for the (ingle Rule Dire#: And the 
Diameters being fquared as you fee (4 being the Square of 2, and 
64 of 8) the Rule for performing the Operation is the fame as for Angle 
Dire# Proportion -, for 3 iW<& multiplied by 64, and that Product 
divided by 4, the Quotient is 50^0^ for Anfwer. For 

Euclid has demonft rated, that Circles are in proportion as the 
Squares of their Diameters ; and accordingly, by this Proportion ‘ 
above we find the Area of a Circle 50iWo\>, whofeDiameter is 8. 

Example 2.] What is the Diameter of a Circle, whofe Area is 
501W& ? fuppofing the Diameter of Grcle, whofe Area is 3 iW<&, 
be 2, (as it really is.) 

This is ftatcd as per 

Margin, and the Ope- The The Sqr. of The The Sqr. of. 
ration done as be* Area, the Diam. Area. the Diam. 
fore. For 3 i-^Vck, 4:: $Oi$£oo. 64 

As 3 rdVoj (the Area of a Circle) 

Is to 4 (the Square of that Circle’s Diameter :) 

So is 50iW<Jb (or the Area of any other Circle) 

To (64) the Square of the Diameter of that Circle. 

Now extra# the Square Root of 64, and you have the Anfwer, 
viz. 8. 

This and the lajl Example prove each other. 

N a IX. 
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Rules of ‘Proportirn. 


Chap. Ib 


IX. Duplicate Proportion Reverfe. 

Example .] Admit the Pendulum of our common Clocks is 
Inches, (as it is very little more) we know that fuch a Clock vi- 
brateth Seconds (or 60 times in a Minute). Now what is the 
Length of a Pendulum that vibrateth Half-Seconds (or 120 times 
in a Minute ) ? ' 

Queftions under this Rule are mod naturally ftated as in Angle 
Reverfe Proportion above ; and being fo ftated, muft be fo wrought 
after the Vibrations are fqua- 

red. By this State it appears Vibrations. Inches. Vibrat. Inches, 
that the .Proportion is Re- 60. ' 39.. 120. . 9I 

verfe : for if 60 Vibrations 

require a Pendulum 39 Inches long, 'tis plain that a Clock, whofe 
Vibrations are 1 20 in a Minute, muft have its Pendulum fhorter 
(for the longer the Pendulum, the fewer the Vibrations in a Minute v 
and the contrary): therefore more requiring lefs, lhews the greater 
Extreme (or 1 20) muft be your Divifor, as appears by what is faid 
under the firft Example of Angle Reverfe Proportion. So that mul- 
tiplying the Square of 60 = 3600 by 39, and dividing the Product 
by the Square of 120= 14400, the Quotient or Anfwer is yi 
Inches. 

Example 2.] A Pendulum of 3.9 Inches vibrating 60 times in a 
Minute •, how many times does that Pendulum vibrate in a Minute* 
whofe Length is 9I ? 

Here, by multiplying j . TheSqr.of . , TheSqr.of 

the two firft towards the * the Vibrat. * the Vibrat. 

left hand together, viz. 39. 3600. 9! 14400 

39 and 3600 = ( the 

Square of 60) and dividing the Product by (as taught in DivL- 
fion of Vulgar Fractions) the Quotient is 14400, the Square of the 
Anfwer: therefore extradt the Square Root of 14400, and you’ll 
find it 120 = the Number of Vibrations in a Minute of a Pendu- 
lum whofe Length is 9! Inches. 

Example 3.] Admit a Body on the Surface of the Earth (or 4000 
Miles dtftant from the Center thereof ) weigh 20 Hundred weight, 
what will that Body weigh if it were 1 2000 miles above the Sur- 
face, or 16000 from the Center of it? State your Queftion thus* 


Miles. 

4000 


C. wt. 

20 


Miles. 

16000 


Multiply 
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Multiply the Square of the i ft by the 2d, and divide the Produdt 
by the Square of the 3d, and the Quote is 1+ C. Which (hews, 
that. a Ton weight, if 12000 miles high, will weigh but 15 C. and 
if 189314 miles high, ’twill weigh but a Pound, by the feme Rule..’ 
So likewife the Velocity of Swiftnefs of Defcent is alfo in propor- \ 
tion to a heavy Body’s diftance from the Center of the Earth in v 
a duplicate. Ratio : for the Celerity of the Fall on the Earth (or 
4000 miles from the Center) being 16 foot, in a Second; if the 
fame Body be 16000 miles from the Center, it will fall but 1 foot 
in a Second, as you may eafily prove by this prefent Rule, as a- 
bovefaid. 

I have given an Example under the Gngle Rule of Proportion Re- 
verfe, how thefe laft, &c. may be’performed as in Diredt Propor- 
tion, by faying (in the 2d Example) 

As f to 3.9 : : fo 3600. to 14400, whofe Root is 120. 

But then this neither agrees, as to dating the Queftion, with the 
Rules given for thae purpofe under the (ingle Rules Diredt nor Re- 
verie, and confequently thefe Queftions are moft properly and na- 
turally to be performed as directed above, as agreeing with the 
Rules given for dating and working fuch Queftions. 

X. Triplicate Proportion. 

As in Duplicate Proportion the Ratio is as the Square of one 
Number is to another Number, or the contrary ; fo this kind, the 
Ratio is as one Number is to the Cube of another, or as the Cube 
of one Number is to fome other Number. 

Example 1 .] If a Sphere (or Ball / which is 8 Inches Diameter, 
weighs 48 Pounds ; what will another Sphere of the fame Specie of 
Matter weigh, whofe Diameter is 4 Inches ? 

This is a lingle diredt Pro- 
portion, (working with the The Cube of lb its The Cube of 
Cubes of the Diameters) tbeDiam. 8. Weight, the Diam. 4. 
where the 4th Proportional is 512.' 48:: 64. 

found ib 6. For 

As 512 = (the Cube of the Diameter 8) is to 48 Pounds weight,' 

So is 64 (the Cube of the Diameter 4) to 6 Pounds, the Weight 
required. 

Example 2.] If a Sphere weighing 48 ife. be 8 Inches Diameter, 
what is-the Diameter of another Sphere of the lame Matter, whole 
Weight is 6 fc ? 

Hew 
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Here by multiplying the 2d ife the The Cube of ib the 
and 3d Numbers together, and Weight. tbeDiam.S. Weight. 
dividing the Produft by the ift ; 48. 512 : : 6. 

the 4th Proportional is 64, the 
Cube Root whereof is 4 = the Anfwer. For 

As 48 Pounds weight is to 512 (the Cube of the Diameter 8 ) 

So is 6 Pounds weight to 64 (the Cube of the Diameter fought) 
whofe Root is 4. 

And as the Weight, fo the Solidity of Spheres is found by the 
fame Ratio. 

Example 3 .] Ad- 'The Cube of The Soli- The Cube of The Soli- 
mit the folid Con- theDiam. 2. dity. tbeDiam.4. dity. 
tent of a Sphere 8 4^0% : : 64 33 

be 4foVA, whofe 

Diameter is 2 •, what is the Solidity of another Sphere, whofe Dia- 
meter is 4 ? 

Here you fee that As the Cube of the Diameter 2, viz. 8. 

Is to the Solidity of that Sphere 4roWo : 

So is the Cube of the Diameter 4, viz. 64. 

To the folid Content of that Sphere, viz. 

33 ANA. 

Example 4.] The Diameter of a Sphere being 2, whofe Solidity is 
4>Wu% * what is the Diameter of another Sphere, whofe Solidity 
is 33 Awo ? Anfwer 4 ; the Cube Root of 64: for as 4&WA. 8 : : 
33.V0-A. 64. 


XI. Harmonical Proportion. 

In this kind of Proportion there are 3 Numbers given to find a: 
4th, which lhall bear fuch direft Proportion to the firft, as the Dif- 
ference between the 3d and 4th beats to the Difference between the 
iff and 2d. 

It is called Harmonical (or Mufical Proportion) probably by 
reafon of the double Ratio of the Numbers among themfelves. 

The Rule to find the 4th Proportional, is. Multiply the ift and 
3d together, and divide the Produft by double the ift, lefs the 2d ; 
and the Quotient is the 4th Number required. 

Example .] What is the 4th Proportional Harmonical to thefe 3 
Numbers 7 : 10 : 12 ? Anfwer 21. 


See 
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See the Work in the Margin. 

For Proof of this, as abovefaid : 

21. 7 : : 9. 3 

That is, as 21, the 4th Number 
(or that required in the Queftion) 
is to 7 (the 1 ft Number) fo is 
the Difference between 12 and 
•21, viz. 9. to the Difference be- 
tween the ift and 2d, or 7 and 
to, viz. 3. 

Hence as a Corollary it will appear, that double the ill Num- * 
ber tnuft exceed the 2d Number, otherways you’ll want a Divifor, 
■and cannot find the requifite Number without the Arithmetic of 
-Negatives. * 

XII. Sefquiplicate Proportion. 

In this kind of Ratio the Square of one Number is in proportion 
to the Cube of another, and the contrary. 

It is ufed in finding the Diftance of the Planets in the Solar Sy- 
ftem from the Sun their Center, about which they revolve : For 

As the Square of the Time in which any Planet finilheth its Pe- 
riodical Revolution, 

Is to the Cube of its Diftance from the Sun : : 

So is the Square of any other Planet’s Time 

To the Cube of its Diftance. Thus 

Days. 

The Earth finiihes its 1 nC , 

Period in — — J 3 5 * 

Mars — - — — 625 

Jupiter — — — 4333 — — — 440000000 

&c. 


And its Diftance!' 
from the Sun is j 
— — — about 


Miles. 
86000000 
1 2000000b 


7 : 10 : 12 : 21 
2 7 


Product 14 . o , 

T .*fc J = 4) 84 ( 2 « 


Lels 10 
Refts 4 


4 

o 


Sect. IV. Rules of Practice , 

T H I S is a briefer Method of calling up any Quantity of Mer- 
chandize than the Rule (commonly ufed) of Proportion or 
Multiplication. And *tis done by cOnfidering what even Parts of 
a Pound the given Price is, or is reducible to, and then framing a 
Rule accordingly, 

Ir 
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Ic is called the Rule of Pradice becaufe of its excellent Ufe in 
the Practice of Merchandize, for difpatching many Computations 
with much eafe and in a fliort time. 

I (hall not trouble the Reader with ihewing him. a Table of the 
even Parts of a Shilling or a Pound, by reafon I have given an intire 
Table, with the Fabrick thereof, at the end of Divifion, and have 
reduced the whole Bulinefs of Practice into Rules arifing gradually 
in the Value of the Integer in fo regular and copious a Method, 
that any one may eafily find his Rate or Value of the Yard, Ell, 
Pound, Ounce, &c. and right againft it a Rule how to perform the 
Operation after the belt and moft concife manner. And he will 
generally know which are the even Parts of a Pound by the Short- 
nefs of the Rule, being only one Divifion required to bring the 
given Number into Pounds refpedively. I have marked the Ali- 
quot Parts of a Pound with A. P. L. in the Table : And I think I 
may affirm, that this moft copious, regular, and ffiort Way of 
Pra&ice, was firft (and only) ffiewn by myfelf, where I take no 
notice of the Parts of a Shilling, but of a Pound only. 

The main thing that makes the Rules of P rad ice preferable, is 
the performing the Operation mentally, without putting down any 
Figures but the Quotients or Anfwers for the moft part : And this 
is done by chufing proper Divifors, few or none of which exceed 
j2 i to which Number iiiclufive my Multiplication-Table foregoing 
extends, and is fuppofed-to be perfectly in the Reader’s memory. ° 

But before I proceed to the Tables, it will be neceffary to give 
thefe previous Cafes. 

Cafe i.] When the Value of the Integer is 2 s. you have the Anfwer 
by only cutting off the Units place (or dividing by 10) 2 s. being 
the 10th part of a Pound ; ana the Figure in Units place is fo many 
two Shillings. Thus 34765 Ells at i s. each is /. 3476 : 10 ; thofe 

to the left hand Units place being fo many Pounds. So alfo 9734 at 
is. is /. 973 : 8 : — } and 875 is /. 87 : to : — | 

Cafe 2.] From the laft Cafe it will follow, that' if the Price is any 
even Number of Shillings for the Unit ; the whole Parcel will behalf fo 
many Shillings as the Value of the Unit is, multiplied in what fuch 
Parcel would amount to at 2 s. Thus 78 76 at 18 s. is /. 7876 at 

2 f, therefore it is 9 times that at,i8 s. So multiply 7876 by 9 thus, 

9 times 
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9 rimes 6 (cut off") is 54 two Shillings, put down 8 s. and carry 
L 5 ; then 9 .times 7/. is 63, and 5 carried is 68 ; and fo proceed to 
multiply die 78, and you will find the Anfwer to be /. 7088 : 8 : o. 
And by the fame Rule 19468 at 1 6 s. is /. 15574 : 8 : o. I fay' 8 
times 8 is 64, twice- the 4 is 8 s. and carry /. 6, &V. Likewife 

° 97357 a * i4<& i* £ 68149 : *8 : 00, &V. 

Cafe 3J When the Value of the Integer 135694. 

er [/mV is i s. what is the Value of | 

135694 ? 

You muft take a 20th part, cutting Anlwer £6784 114:00 
off .Units place, and taking half what 

refts to the left hand, as half -13 is 6, i of 15 is 7, j of 16 is 8, and 
j of 9 is 4, and the 10 s. remaining, and the 4 cut off is 14 j. be- 
caufe the Value at 1 s. per Unit is half as much as at 2 s. 

Cafe 4.] When the Price of the Unit is 6 d. take a 4th of the given 
Number, which fuppofe 17372, cut off the 2 from 17372, and 

take a 4th of the reft : Sp the Anfwer at one Work is /. 434 :6 s. 
for 12 Sixpences remains. For 4 in 17 is 4, 4 in 13 is 3, and 4 in 
17 is 4, the 434/. 

Cafe 4.] When the Price of the Unit is 4 d: and you are dire&ed to 
take a 60th part of the given Number, which 
fuppofe - — — -> — 5567 

Here the Units place being cut off, I take [ 

a 6th of what is to the left band the dafti, — = — ■ — 

thus 6 in 55 is 9 and refts 1 j 6 in 16 is 2, £> is/. 92 : 15 : 8 

and there refts 4, which with the 7 is 47 
Groats, or 1 5 s. 8 d. the Anfwer. 

Cafe 6.] When the Value of the Unit is 3d. and you are directed in 
the fubfequent Rules to take r° of the given Number, which fup» 
pofe 7539 ; cut off the Units place, and 
take s of the remaining Figures, as 8 in 
75 is 9, 8 in 33 is 4, ana 19 Three-pences 
(or 4 s. 9 d.) over. 

Cafe 7.] When the Price of the Unit is id. 
atid you are directed to take <lo of the 
given Number, which fuppofe 19739 1 cut 
off the 9 in Units place, and take A of the 
reft : fo 12 in 19 is 1, 12 in 77 is 6, 12 in 
53 is 4, and 59 Two-pences refts, or 9;. 

10 <4 And that the Remainers in thefe 

O 


7539 

L 


fo is /. 94 : 4 : 9 


*9739 


1 JO = 1 . 164 19:10 
four 
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9* ' Rubs of fPrM&tce'. Chap. II. 

four laft Cafes may not, when large, feem difficult to caft up, I «haH , 
fubjoin this little Table of Remainers in Shillings and Pence.' 


Remainers. 

Two-pences. 

Three-fences. 

Four-pences. 

Six-pences. 

IO 

is. id. 

2 s. 6 d. 

SJ.Ad. 

. 5 s. 0 d. 

20 

3 4 i 

5 0 

6 8 

16 6 

30 

5 0 

7 * 

IO 0 

15 0 

40 

6 8 

10 0 

*3 4 


50 

8 4 

12 6 

16 8 


60 

10 0 

*5 0 



70 

n 8 

17 6 


: 

80 

13 4 




90 

15 0 




100 

1 6 8 




no 

18 4 





Thus by this Table the 47 Groats which remained in the 5 th 
Cafe above, is 15 j. 8 L for 40 under Four-pences is 13 s. 4 d. and 
7 Groats (or 2j. \d.) is 15 s. id. 

. Note 1. That the Remainers are of the fame Denomination with 
the Dividends : As in the Example to the 5th Rule I fuppofe in die 
firft Operation the Dividend Two-pences, and therefore dividing 
by 120, I find 47 Two-pences remaining, or 7 s. 10 d. And what 
remains after in taking any part of the Quotients, are Pounds, Shil- 
lings, or Pence, as thole Quotients are. The Cafes above, and 
the Rules and Examples following* make this very evident. 
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Sect. IV.’ 


Rules of^Prd&ice . 


TbeValtu tf Tltrt followeth 1 49 Rules (with Examples for fuch 
the Pound, as jcem the rnofb difficult) for the brief working 

by Practice to give the Anjrver in Pounds , &c. 
the* like not extant by any other Hand , . 

A.P- L. * Take of A of the given Number (or ^ thereof!) 

A-P.h. 2 Take an 8oth of a 6th of the given Number — — — 

A . P. L. 3 Take f 0 of 4 of the given Number (or 3 | 0 thereof) 

Take a 20th of a 1 2th of the given Number, or take an ? 

1 20th and deduct 4 thereof — — . — . — — 5 
To 4 0L120 of the given Number add a 4th of that 4 — 
Take a 20th of an 8th of the given Number, or i 3 ® — 
From 1 20th of the given Number take an 8th of that ^ 

1 20th — — ' — — ' — • «— • — y 

Take an 1 20th of the given Number — — — — ’ 

To an 1 20th of the given Number add an 8th of that^ 


Eli, Yard, 
See. 

s. d.qr . 

x 


A. P. L. 00 : 1 *. o 


*9 

Number 
Rules . 

1 

2 

3 


A- P. L. 
AP. L. 


A.P.L. 


A. P*L 


AP.U 


A.P.L. 

A.P.L. 


A.P.L. 


M 


I 

I 12 

* -3 

2:0 

2 : 1 

2 : r 


4:0 

4 : * 


4 : 
4 ; 

5 
5 
5 


5 : 3 


To an 1 20th of the given Number add 4 of that 1 20th, 
or take — — — — • — — . 

Ftom an 80th of the given Number take a 12th of \ 
that 80th. — — — — — — . i 

Take an 80th of the given Number, as per Cafe 6. — — 
To an loth* of the given Number add a 1 2th of that 80 — 
To an 80th of the given Nuniber add a 6th of that 80 — 
To an 80th of the given Number add a 4th of that ? 

80th, (or take a 64th} — — — — — 5 

Tike a 60th of the given Number, as per previous Cafe 5. 
To an* 1 20th of the given Number twice put down, c 
add an 8 th of 1 20th — .• ■> 5 

To a 60th of the given Number add an 8th of that 60 — 
To a 6crthof the given Number add an 8th of that*Y 

60th and 4 that 8th ■ ' — ■ — — S 

Take an 8th of a 6th of the given Number or take A — 
From a 40th of the given Numb, take an 8th of that 40 
From a 40th of the given Number take a 12th of that ^ 

From an 80th of the given Number twice put down, ? 
take a 1 2th of an 80th ■ — — m ■ - J 


A. P.L. 6 : 6 Take a 40th of the givenNumber, as per previous Cafe 4. 


5 

6 

7 

8 

9 

10 * 

11 

12 

1 3 
H 

15 

16 

*7 

18 

*9 

20 

21 

22 

*3 

*4 


Example to Idule 5. 
19727 at 1 d. 1 q. 

Example to &Ue 17. 
9376 at 4* 1 qr. 

kxample to Rule 23. 
893^54. 3 qr. 

iia = /. 164. ; 7 : 10 

4 of that /.8a: 3:11 _ A 

Jofthat4/.20 : 10: ni 4 

i4o aas /• 78 • 218^ 
ditto /. 78 : 2:8 Sad 

4 of ,4o /• 9 _: J? : 4 .S 

A L hi :i3 19 
ditto 1 1 1 : 1 3 : 9 

Sam, /. 223 : 7 : 6 

6 : lided. 

Sum,/. 102 : 14: io£ 
the Anfwer. 

Sum, 166: 00; 8 Am. 

Reds as 214 : 1 : 44 Ani. 
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Rules ofTrallice'. 


Chap. II. 


tte Value 
of the 
Pound, Ell, 
Yard, &c. 
d. qr. 


J Toe Continuation of the Table of Rules for the $***"*. 
Jbort Work of Pra£tice x &c. as before. 


6 

6 

7 

7 


j.p. l : 


J.P. L. 


2 

3 

0 

1 


7 \ 3 

8 : o 
8 : i 


8 : 3 


9 

? 

9 
9 

Jt.P.L. io 

10 

TO 

10 

n 

11 


\3 


ii : 2 


13 : 3 


To an 8oth of the given Number twice put down, add ? 

a 1 2th of an 8oth — — — — —5 

To a 40th of the given Number add a 1 2th of that 40th 
To a 40th of the given Number add an 8th of that 40th 
To a 40th of the given Number add a 6th of that 40th 


* To a 40th of the given Number add a 4th of that 40th, ? 

and a 6th of that 4th — — —3 

Take a 30 th of the given Number — — — 

From an 80th of the given Number put down three 

timea, take the ^th of an 80th — 

To a 60th of the given Number, put down twice, add 

an 8th of a 60th — — — ■ — 

From an 80th of the given Number thrice put down, 

take a 1 2th of an 80th — — — _ 

To a 40th of the given Number add half of that 40th 
To an 8th of the given Number thrice put down, add a~ 

1 2 th of an 80th — ‘ — 

To an 80th of the given Number thrice put down, 
add a 6th of an 80th ■■ — — 

To £n 80th of the given Number thrice put down, add 7 

a 4th of an 80th — — 3 

Take an 8th of a 3d of the given Number, (or a 24th “ 

To a 30th of the given Number add a 4th of that 30, 
and an 8th of that 4th — — — _ 

From a 20th of the given Number take an 8th of that 20 
To a 40th and a 60th of the given Number add an 8th ? 

of that 40th — — — — 3 

From a 20th of the given Number take a 1 2th of the 20 
From a 40th of the given Number twice pat down, 7 

take an 8th of a 40th — — 3 

From a 40th of the given Number twice put down, 
take a 12th of a 40th — — «— 

To a 30th of the given Number add an 80th, and a 


26 

11 


To a 49th of the given Number add a 6th of that 40th, ? 

and a i.th of that 6th — — —3 ** 

To a 40th of the given Number, add a 4th of that 40th > 

(or take £) — $ 3 ° 

* r.L . • %.r 1 11 m r.v . . _ < 


3 * 

3 * 

33 

34 



40 

4 * 

4 * 

43 

44 

45 

4 * 


-t +7 


Example to Rule 3 1 . 

7238 at yd. 3f. 

Example to Rule 35. 
392^ at 9 d. 1 qr. 

Example to Rule^ 45. * 

1 89c at lid. 1 qr. 

180: 19:0 J 
| of the 40th/. 45 : 4:9 > 
* of the 4th A . 7 : 10 : 9? 3 
Anfwer, /. 233 : 14 : 64 

an Both =7.49: a: 3 
ditto — 49:2: 3 C 
ditto — 49 : 2 : 3 C 
A of ^0 — 4 : » = >oi J 

a40th=/. +7 : 
ditto «= 47 : 7 = 6 < 

1 94: 15 : 0 Sum. 
4 of A «= 5 : 18 : 5i ded. 

Sum, Anf. 1 5 1 : 8 : 74 

refls /. 88 : i 4 : 6 iAnl. 
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Sect. IV. 

YbeValue of 
the Pound, 
Ell, Yard, 
&c. 

s. d. qr. 
jL'P.L, i : o : o 
l : o : I 

i. : o : 2- 


1:0:3 


: o 
: I 

: 2 
: 3 


: 2 : o 
: 2 : 1 


1:2:2 


1:2:3 


A* P •£« 


•.3:0 

13:1 


1:3:2 

1:3:3 

A.P.L. 1:4:0 

1:4:1 

1:4:2 

1:4:3 


: o 

: 1 


1:5:2 

1:5:3 


Rules of *P raft ice. 

A Continuation of the tfable-of Rules for the 
Jhort frork of Practice. 

Take a 20th of the given Number, (as per previous Cafe 3.) 
To a 40th of the given Number, and a half of that 40th ? 

twice put down, add * 1 ath of one of the £. — 5 
To a 40th of the given Number twice put down,* add a? 

1 2th of a 40th — — - •*— - J 

To a 40th of the given Number twice put down, add an ? 

8th of a 40th — — — — 

Tq a 20th of the given Number add a 12th of that 20th 
To a 20th of the given Number add a 1 2th of that 20th, 7 
and a 4th of the 1 2th — — ■ — — $ 

To a 20th of the given Number add an 8th of that 20th 
To a 20th of the* given Number add an 8th of that 7 
20th, and a 6th of the 8th - — — — y 

To a 20th of the given Number add a 6th of that ^pth 
To a 20th of the given Number add a 6th of that 20th 7 

and an 8th of that 6th — 3 

To a 20th of the given Number add a 6th of that-* 

' 20th and a 4th of that 6th . *— — <- — f 

To a 30th of the given Number add a 40th of it, and< 
an 8th of the- 40th — — ’ — - ' r 

Take half of an 8th of the given Number, (or a 16th) 

To a 20th of the given Number add a 4th of the 20th - 
and a 1 2th of the 4th — — — ; “ 

To a 20th of the given Number add a 4th of that 
20th, and a 6th of the 4th “ — -*■ 

To a 20th of the given Number add a 4th of that 20th, 
and- a 4th of that 4th — — — t 1 — 

Take a 30th of the given Number, and double it (or 
put down twice) or take a 1 5th of the'given Number 
To £ of an 8th of the given Number add a 12th of that \ 
To a 20th of the given Number add a 3d of that 20th, J 
and an 8th of the 3d — — - A — ‘ ■ . 3 

To a 40th of the given Number twice put down, add 7 
a 60th of the given Number and an 8th of a 40th— 3 
From a 12th take .an 8th of the given Number ■ — 
From a 20th of the given Number added to £ the 20th, > 
take an 8th of that half — ' — — — 5 

From a 20th of the given Number added to half that " 
20, take a 1 2th of that half “ — — 

From a 20th of the given Number added to a' Ath of that , 

. : _l..4 J « W KtU rtf 1 (4 j *.V 1 


IOI 

Namier 

of 

Rales. 

48 

49 

5° 

5* 

5* 

53 

54 

55 

56 

57 

S* 

59 

60 

6t 

6 a 

63 

64 

*5 

66 

67 

68 

69 


Example to Rale 65. 

8 *t 16//. £ 

Example to Rule 67. 
12^9 at 16 d.j; 

Example to Rule 7 1 . 

'952 at 17 d. i _ 

a 40th/. 30 : 19 : 6 
ditto 30:19:6 (* 
a 60th .= 20 : 13 : 0 C 

a 20th /. 47 : 1 2 : 00 J 
£ofa2o,/.u : 18:00 >ad. 
ditto /. 11 18 : 003 

an 8th=/. 1 1 1 : t - t> 

j an 8th, /. 55 : 16 : 3 ? 

Aof the £ — 4. : *3 :o£5 

£ of a 40th 3 : *7 • 5i ^ 

Sum, 71 : 8:00 
a 1 2 of a4 — : 19 : loded. 

Anfwer, /. 60 : 9 : 3 4 

Sum, /. 86 : 9 : 55 
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Rules tfTru&ici. 


Chap.1I. 


The Value of 
the Pounds 
Elly lari?. 


A. P. L 


A.P.L+ 


A.P.U 


A.P.U 


JLP.L. 


A Commutation oftbe Table of Rules for the 
Jhort fvork of Pr office. 


Number 
Rules . 


To a 20th add half that 20th — • — ■ « ■■ 

From a 12th of the given Number take a 20th of that^ 

Take a 1 2th of the given Number ■■■■■ . — . 

To a 1 2th of the given Number add a 20th of that i^th 
To -a 12th of the given Number add g 10th of that^ 

Add an 80th to a 1 2th of the giyen Number — — - -- 
Take a 10th of the given Number, as per previous > 

Cafe i. — — - — a — 5 

To a 1.2th of the, given Number add a 4th of tha; 12th 
.To a 10th of the given Namber add a 12th of that 10th 
To a 10th of the given Number add an 8 th of that^ 

To a 10th of the given Number add a 6th of that? 

T6 a leth of the given Number add a 4th of that 12th 
Take an 8th of the given Number — * — 

To a 10th of the given Number add a 3d of that 10th 
To an 8th -ofxhe given Number add a 10th of that^ 

To 10th of the given Number, add half that 10th ' — . 
From a 6th of the given Number take a 40th of that ^ 

Take a -6th of the given Number — 

To a 6th of the given Number add a 20th of that ^ 

To a 6th of the given Number add a 10th of that. 6th 

To a 6th of the given Number add an 8th of that 6th— 
Tike a 5th of the given Number, (or Ihortcr) take 2? 

Tenths of the given Number — 3 

To i 10th of the given Number twice put down, add ? 

an 8th of a 10th — — — ^ — — 3 

To a 10th tWice put down, add a 6th of a 10th — — 


Example to Rule 73. 

1047 at 1 /. 7 d 

Example to Exit 88. 

*95 •* 

Example to Rule 94. 

739*14/. 3 d. 

a 12th 7.87 : 5:0 
* 26 of a 12, 4: 7 t 

*6th=/. 149 : 3:4 
a 40 th of 3 /. 3 : 14 : jdei. 

a 10th 3= /. 73 : 1 8 : 00 9 
fitter 7. 73 : *8 *<©© >Ad. 
f of a 10th, 9 : 4: ,93 

Sum =a 1 57 : 00 : 9 Anf. 

Refteth 7.82 : 17 : 9 
The Anfwer. 

Refteth 7. 145 : 8:9 
the Anfwer. 
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SlC-T.lV. 


The Value 
•• of the 
Pouttd 9 Ell 9 
Tardy &c. 

/. d. 


Rukf &/TpaBicei 

A Continuation of Ruks for tbo flmtWork 
of Practice. 


Number 

Pules. 


jit P. L» 


A.?. L. 


A. Pt ^ 


T# a 10th add an 8th of the given Number — — 
To a Toth of the given Number twice put down, add/ 
a 3d of a ioth — - -i . ■— ■ ■ > — \ 

From a 4thof the givehJNTumber take a 20th of that 4th— < 
Take a 4th of the given Number — — — - 

To a 4th of the given Number add a 10th of that 4th — 
Take 3 Tenths of the given Number, as per previous ? 

Cafe 2. — ^—5 

Take a 3d of the given Number — — — — 

Work for 6 s. and i s. as per previous' Cafe 2, and 3 — 
Take an 8th of the given Number, and put it down? 

thrice, or multiply by 3. — S 

Take 4 Tenths of the given Number, as per previous ? 

To 4 Tenths add a 40th of the given Number — — — — 
To 4 Tenths of the given Number add a 20th thereof — 
From halfthe given Number take a 20th of that half — 
Take half the given Number — — ■ 

To half the giveaNumhcr add a 20th of that half — 
To half the given Number add a 10th of that half — 

From 6 Tenths take a 40th of the given Number — 

Take 6- loths of the given Number, as per previous^ 

To half the given Number add a 4th of that half — ^ 
Take 6 Tenths of the given Number, and add to a 20th ^ 

To half add a 6th of the^given Number — — 

Take 7 Tenths of the given Number, as per previous? 

Cafe 2. -5 

To 7 Tenths add a 40th of the given Number 

To i the given Number add half of that half, (or from ? 
the given Number take — — 5 


Exapple to Rule 104* 
559 at js. 6 d. 


or Anfwer. 


Example to Rule .1 1 2. 

365 at 1 1 /.. 6 d . 

Example to Rule 1 15. 

1692113/. 

6,iothss=2i9 : as /.Caf.2. 
a 40th = /. 9 : 2:6 ded. 

6,ioths rot 8 : 00 
a 20th =ac /. 8 : 9 : 00 

reds = /. 209 : 17 : 6 Anf. 

Sum, /. 109 : 17 : 00 Anf. 


Not*j That A. P. L.fignifies the Aliquot Parts ofaPoundg 
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The Value 
of the 
Pound , Eilf 
Yard, &c. 

/. d. 
15:6 

16: o 
16:6 
l 7 


A CorUinOatitnof Rules fir the Jbort Work of 
Praftice . 

From 8 Tenths (as per previous Cafe a.) take % 40th of the? 

given N umber •— — — — 3 

Take 8 Tenths of the given Number — — * — 

Take 8 Tenths add a 40th of the given Number — 

o To 8 Tenths add a 20th <of the given Number — 

17:6 From the given Number take an 8th thereof ■ ■ — — 

1 8 : o Take 9 Tenths of the given Number — — 

18:6 To 9 Tenths add a 40th of the given Number — — 

19:0 From the given Number take a 20th thereof ■ ■ ■ - ■■■■» — — 
19:6 From the given Number take a 40th thereof — — • — — 

Note, That where Pounds, Shillings, are the Price of a ' 
Unit 5 you mull multiply, the Units given by the Pounds, and 
• work for the Shillings, {ffr. as before direfted. See the zd 
Cafe of the next Seftion. 

per Cent, or The following Jbew bow Inter eft f CommiJJion to Pallors, Cuftoms, 

1 00. &c. it caft up by tie Jhort Rules of Praftice. 

1 pet Cent Take the .100th; part of the given Number, (as per Rule $.1? 

Prop. 3 . in DivifTon.j ----- 

2 Take a 50th of the given Number •»■■■- — — : — 

2 \ Take a 40th of the given Number — — 

3 To a 50th of the given Number add half that 50th — — 

4 Put down a 30th of the given Number twice ■ - - — 

45 To a 50th add a 40th pf the given- Number — 

5 ♦ Take a 20th of the given Number — — »-■ -» 

6 Take a 50th of the given Number, and put it down thrice (or? 

multiply it by 3.) — — — — • — — — 0 

7 Add a 20th to a 50th of the given Number — — ■— 

8 Multiply a 50th of the given Number by 4. — — — 

From a 10th of the given Number, take a 10th of the 10th r- 


Number 

if 

Rules* 


r2o. 

121 

122 

123 

124 

125 

126 

127 

128 


10 per Cent Take a 10th of the given Number — * — 


129 

130 

131 
*32 
*33 
*34 
*35 
136 

>37 

138 

139 

140 


Eight Examples to the Rules for finding Inter eft. Sec, by PraHice , viz. 


What is /.T341 :’i6 : 3 ztiperC. 

100 part is/. 13: 8:4.3 Anfw. 


What 3235 : n.^at 5 perC . 
a 20th is 7 . 161 ; 1 {• : 10 £ Anfw. 

What is A879 • 10 ; 7 at 6 per C. 
\$oth = 7 . 17 : 11 :g± 

Multiply by - - - -3 

Produccth 5 2 : iq : 5 i Anfwer. 

What 7.933: 8 : 10 at 7 per C. 

* iot M’ 4 o :,3: * f 1 Add. 
a 50th /. 18: 13 : 4j 5 

Sum, /. 6;: 6: 9 A Anfwer, 

What 671 :oo: z^zx.% per Cent. 
a 50th 7 . 1 3 : 8:43 A 
which multiply by --4 

Prod. /. t; 3 : 1 3 : 7 £ Anfwer. 

What is /. 472 : 14 : 5 \ at 9 per Cent • 
a iothis=»/.47 : 5:5^ 
a lOthofthat 10th /. 4 : 14 : 6£ deduft. ] 

reftcth = /. 42 : to : 10- 2 - the Anfwer. ] 

| What 7 . 1976 : 1.9 1 1 5 at 10 per Cent. 

| a 10th is 7 . 197 : 13 : io^ 'Anfwer. 

— 


See m6re of computing Intereft, in the Ufe of Decimals, Chap. III. 
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105 


I lhall next very briefly ihew the Ufe of Rules of Practice in ma- 
king Allowance for Tare ; which is an Allowance. for the Bag, or 
whatfoever a Commodity is pack'd up in, for fome things more, 
fome lefs. The Weight of the Goods, and what contains them, is 
together called the Grofs Weight, and the Weight of the Goods 
alone is the nett Weight. 


Goods. Allowance per 

the 1 1 2 ib. 

Currans — — ib 16 

Almonds, Steel, Hemp— 14 
Allum, Sal t-petre. Tallow, 12 

N°. of 
Rules. 

141 

142 

143 

Brimftone, Copperas, 1 g 

Copper, ■— J 

Iron Wire, Latten Wire — 6 

144 

145 

Cotton - Wool, Lambs-") 
Wool, and Polijb- Wool, > 4 

Feathers, Hops *) 

Cotton- Y arn 5 lb at 1 00 weight. 

146 

H7 

Example to Rule 143. 

148 

C. qr. ib. 



Grols 29 : 3 : 24 at 12 per C. 


5 is ... 3 : 2 : 275 
a 7 th of that 8,0 : 2 : ded. from 

the 8 th. 

ReftethTare3 : o.: 23$ = Anfw. 

or the 

NettWt. 26:3: o?*, the Grofs, 
lefs the Tare. 


Rules for the Jhort Working. 

Take a 7th ofthegrofs Weight. 

Take an 8 th of the grofs Wt. 

From an 8 th take a 7 th of 
that 8 th. 

Take half of a 7th of the 
grofs Weight. 

Take half of what it comes to 
at 12, as above. 

Take a 4th of a 7 th of the 
grofs Weight. 

Take a 20th, or half a 10th 
of the grofs Weight. 

A General Rule ( efpecially 
for fuch Rates of Tare as 
are moft remote from being 
Aliquot Parts of 112 j 
fuch as 3, 5, 9, 11, &V.) is 
this. 

Multiply the grofs Hundreds 
by the Pounds to be al- 
lowed for 1 C. and for the 
Quarters of Hundreds and 
Pounds take a Part pro- 
portionable of the Allow- 
ance per Hundred, and the 
Sum is an eafy way of gi- 
ving the Anfwer, 


P 


Example 
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^ Example to Rule 145. 

The Example to Rule 143. done 

C. qr. fo. 

according to this General Rule 

drofs 37 : 2 : 12 at i? ife/vrC. 

148. 

& is.. ...4:2:22 

Multip. { * 9 : 3 1 * 4 a * ^ PJ* 

a 7 ch of that 8 ,h , 0:2:19 deduct from 

1 n2}b. 

■ ■■ the 8 th. 

Prod. =34816.') 

Refts = 4 : 0 : 3 = the Tare at 

for ^he3 qs. 9 > 

1 .. — — 1 2 per C. 

theib 24, 2f 

f of that is 2 : 0 : if the Tareat 6 


■■ per C. = Anf. 

ife 359^ Sum, or 3 C. 

^here^refts } 35 : 2 : 10 * Nett Weight 

— qr , 23* ib 
as before. 


For Oil imported there is allowed 1 8 per Cent, (or 1 1 2 ib.J Tare : 
Now fuppofe I import 180 Hund. wt. how many Nett Tons and 
Gallons is there ? 


C. j. ib. 

180 : o : o Grofs. 

J_ 

Ton 9 : oq Gall. 
Deduct 12 


Net n t} 8:24oGaLAnf j 


The Proof t viz. 

* , , . , f 180 Hundr. Grofs. 
Multiply I 94 per Nett Hun. 


72 

162 

Gall. 

ib/tf*Gal.=7f) 16920 ib.(225f>(8 Ton. 

252) — — 

240 Gal. reft. 


Rule 149.] Take a 20th of the Grofs Hundreds, (is here 9 Ton.^ 
For evely Ton deduct if Gallon ; fo 9 and f of 9 is 12, and the 
Remainer is the Anfwer, as is proved above. 

Now 1 8 per Cent, is 12! Gallon per Nett C. therefore what Hun- 
dreds are in Units place mull be multiplied by 1 2i j and for the 
Quarters of C. and Pounds, take a proportionable part of 1 25 : from 
the Sum of all which, take the if Gallon per Ton. 

Another Example makes this plain ; which I am minded to do, 
bccaufe it has not been before. 

What Nett Tons and Gallons arc in 189 C. 3 q. 21 Jfe, Grofi? 
See the Operation. * 

And 
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Sect. IV. 


|C. 189 : 3 : 21 


Rules of Tratt'tce', 10 7 

And for Proof of this Work by 
the longer way, do thus : 

C. 189 : 3 : 21 
ife in a Nett C. 94 multiply. 


Gall. 

9 : ii2* for the 189 C. 
9$ for 3 qrs. 

2j for the 21 ife. 


»Grofs. 


9:124 Sum, Grofs. 

x 2 = 9 and t of 9 deduct 


9:112 refts Nett Anfwer. 


756 

1701 

17766 ib in 189 C. 

88 lb ad. And in3?/.2!Z*. 

• or 1 05 . lb, grofs, 

^ n o o there are Nett 

7* per) 17854SUIII g g /j. thus 

Gall. Gall. 112. 94 : : 105. 88. 

252)2380(9X00. 

Anf. 


and 1 1 2 ife reft, 
as in the fhorterway. 

The Reafon of the Jhort Rule. 

- There are two things that feem to fome a3 Difficulties in the 
Ihorter Way, viz. 

1. Why the Hundreds in Units place, the Quarters and Pounds, 
are call up at the Pate of 12 j per Cent. 

2. Why 17 is deduct- 
ed for every Ton. 

As to the 1 ft, you fee 
hi the Margin that in a 
Nett Hundred there are 
I2& Gallons, and fome- 
what more. And 

As to the 2d, you may 
obferve from the Work 
in the Example above, 
that the Units place of 
C. the Quarters and 
Pounds given, are work’d 
according to the Nett Meafure of i2j Gall, per Nett C. But in 
taking a 20th of the Hundreds Grote, (or half the Figures to the 
left hand the Units place of Hundreds) that half makes more than 
Nett Tons by it Gallon in every Ton, as per Margin above ; and 
that is the reafon you deduCt it in each Toil. 

P 2 Note , 


112 = the Grofs C. 
deduCt 1 8 per C. the Tare. 


ife 94 = the Nett C. 
% 7 %) (i 2^ Gal. per C. 
Multiply by = 20 = the 


Hund.in a Ton, and it gives 2501, which 
taken from the Ton grofs 252, there 


Remains — — — 17 Gal. 
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io8 GAIN and LOSS. C h a p. II. 

Note that fret is an Allowance in Merchandize of /. 4 at 104 for 
the Duft or Refufe of the Commodity ; and this is deduced out of 
the Suttle (which is the Remainer when the Tare is deducted). 


Sect. V. Concerning GAIN and LOSS. 

T his is a Rule whereby Merchants or other Traders know 
(when they have bought any Commodity by wholefale) how 
they may retale the fame out, to make any certain Gain by the 
whole Parcel, or at any Rate per Cent. &c. 

Or when any Goods are damaged, they know hereby what they 
fhall lofe per Cent, or by the whole, in felling the Pound, Ell, Yard, 
Ounc^, &c. at any Rate lefs than it coft. 

I fhall place this and the following Sections relating to the Bufi- 
nefs of Trade, &c. in that Order which I judge moft proper for 
them to be learnt j not regarding what Method others have obfer- 
ved in treating thereof. 

Cafe 1 .] When a Merchant buyeth Goods for a certain Sum, to find 
how the fame may be retaled to gain a required Sum by the whole. 

Examp. A Merchant buys lb 3780 Nett of Cotton-Wool, for 1 2 61 . 
what may he fell the fame for per lb. to gain /. 1 5 : 1 5 : by the Sale ? 

Rule. Add /. 15 : 15 : — • to the Coft, and at / u. 

the Sum is /. 141 : 15 — . Then fay, If lb 37»o „ 8o . * . /l . . 

coft me /. 141 : 15 : — , what will 1 lb coft? 37 0 • • l 5 • • 1 

Divide the Pence in 141 1. 15 s. by 3780, and the Quotient is 9 d. 
which it muft be fold for per Pound, to gain /. 15 : 15 : in all. 

Cafe 2.] Admit I bought 1 5 Bales of Linnen at /. 1 7 : 15 : per Bale, 
how much muft I fell it for per Bale, to gain 10 per Cent, by the Sale ? 


Add 


f l. 2 66 : 5:0 
\ l. 26 : 12 : 6 


The Value of the 
JLinnen,andiop^r W. 292 : 17 : 6 
Cent. — . j 


You fee, by Practice, the Value 
of the Bales is /. 266 : 5 : — 

Then as 100 to 10 : : fo /. 266 : 5 
to /. 26 : 1 2 : 6 j which is the Ad- 
vance at xo per Cent, which added 
as above, makes /. 292 : 17 .* 6 . 


Bales 15 at 17 /. 15 s. each. 

£7 

105 

[5 

l. 255 at 17/. 

7 : 10 at 10. 

3 • 15 at 5. 

I.266: 5 Val.of the Bales. 

/. 1. 1. s. 1. 

100. 10. : : 266 : 5. 26^^ 
Bales. 1. s. d. Bale. 1. s. d. 
15* 2 92t: 17:6 : : 1. 10: 10:6 

Then 
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Then as 15 Bales to /. 292 : 17 : 6 : ifo is 1 Bale to /. 19 : 10: 6 * 
which is the Anfwer : for 15 Bales at /. 19 : 10 : 6, is /. 292 : 17 : 6, 
the Coft and Intereft propofed. 

Cafe 3.] A Merchant bought Broad-Cloth at /. 20 per Piece ready 
Money, and fold it again for I.25 : 10 : — per Piece, to be paid at 
the end of fix Months : What does he gain j>er Cent, in 12 Months ? 
Anfwer, /. 5 5 per Cent. 

Firft fay, As 20 the Coft to /. 5 : 10 : — the Gain : : 

So is /. 100 to /. 27 : 10 : — the Gain in fix Months. 

Secondly fay, As fix Months to /. 27 : 10 : — 

So is 12 Months to /. 55 the Gain per Cent, per Ann. 

Cafe 4.] In Cafe of Lofs you muft deduft infteadof adding. Thus 
a Merchant bought 20 Bags, containing 6020 lb Nett of Cotton for 
/. 301 ; but being demaged by Sea, he is willing to lofe xo per Cent. 
What muft he fell it for per Pound, to lofe that Sum ? 

1 ft. You fee by the 

firft Proportion, that the l. 1 . 1 . 

JLofs by the whole will 
be /. 30:2: — ; which 
deduced from the Coft, 
there remains /. 270 : i8._ 
therefore as 6020 ft> 

Cotton is to /. 270 : 1 8 : : 
fo is 1 lb of Cotton to 
10 d. 3M, the Anfwer. 

This is fufficient to lhew the Arithmetical Work of Lois and 
Gain : How the Account thereof for of Profit and Lofs) is kept 
in Books of Accounts, is lhewn in my Merchant's Magazine. But 
this Book is not intended to be a Treatife of Merchandize, but to 
teach all kind of Arithmetic. 


100. 


10. : : 301. 
Deduct 30 


l. Lois. 
30:2:- 


Remains/. 270 : 18 : — 

d. qr. 

lb 6020. /.270 : 18 : : lb 1. io:3**iS 


Sect. VI. FELLOWSHIP. 

F ELLOWSHIP is the Application of the Rule of Propor- 
tion, lhewing what lhare of Gain or Lofs every Merchant of 
thofe who trade in company lhall have, or bear in proportion to 
his lhare of the general Stock ; and confequently by this Rule alfo 
thofe who have underwritten Policies know how to fettle their Ave- 
rages, in cafe part of what is infured be loft, proportionably to 
what each has fubfcribed. 

So 
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ii® FELLOWSHIP. Chap. II. 


So that this may be called the Rule of Diftribution, or fin cafe 
of LofsJ of Contribution, (of the Profits obtained, or of Lofs 
fuftained.) 

Quejl. i.] Two Men let to freight a Ship, wherein the firft hath 
A, the other 7 j and when the Voyage was performed, and all 
Charges deducted, the Nett Profits are found /. 480 : What muft 
each have ? 

Rule.] In this Cafe divide the whole Gain by the Number of 
Shares, and multiply the Quotient by each Man’s particular Share, 
and the Products are the Anfwers, thus : 

Or thus 

16.480 : : 

16. 480 : : 


270 

210 


^ 2d way. 


16) 480 (30 by 9 is=/. 270 = iflr. 
— — by 7 is = /. 2 1 o the2d. 


o 


480 Sum. 


Proof /. 480 Sum. 


Queft. 2.] Five Merchants trade in Company } A . put in 1173 /. 
B. 800, C. 977, D. 562, and E. 1000 /. and having each continued 
his Share firft put in Stock till the Profits were computed and a 
Dividend made, they find they had gained by Trading 25312 /. 
What muft each have ? 

This is beft done by 
the Rule of Proportion, 
as you fee: For as the 
whole Stock is to the 
whole Gain : : fo is e- 
very one’s Share in the 
Stock to his Share in 
the Gain. 

The Sum of the Fra- 
ctions is 4, as fer Ad- 
dition of Vulgar Fra- 
ctions, Chap. IL Sett. 2. Head. 3. And the Aggregate of each Man’s 
Profit makes the whole Gain j which proves the Truth of the Rule 
and Operations. 

Quejl. 3,] Three Men underwrite a Policy of Infurance, viz. 

A. is contented with the Infurance to pay in cafe of Lofs, l. 1000 

B. is contented with the Infurance for — '■■■■■ 750 

C. for ■■ ■■ ■ -■ 550 

Now it happen’d, that being clofely purfued by — — 

Pirates, they were obliged to lighten the Ship, by Sum /. 2300 

throwing 


Sum or The Each Each Man’s 
whole whole Man’s Share of the 
Stock. Gain. . Stock. Gain. 
4512. 25312:: 1173. A.65 805tr£ 
4512. 25312:: 800. B. 4487$?^ 

4512. 25312:: 977. C. 5480^ 

4512. 25312:: 562. D.31524H? 

4512. 25312:: 1000. £.56094^1 


The Sum for Proof, 25312 
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throwing over' board Goods to the Value of /. 450; what muft each 
Subfcriber bear of that Lofs, in proportion to what he has infured ? 
The Proportion is as 

the whole Sum infured /. 1 . Lofs. /. 

is to the whole Lofs 2300. 450 :: 1000. 195 if = A’s Lofs. 

1. 450 : fo is the Sum 2300. 450:: 750. 146 if = B’s Lofs. 

each Infurer fubferibed 230a 450:: 550. 1071? = C’s Lofs. 

to his Proportion of the 

Lofs, as appears by the Sum for Proof, l. 450 

Operation in the Margin. 

Or if you would know what the Lofs is per Cent, to make the 
Average ; this is only done by one Angle direct Proportion thus, 
2300. 450 : : 100. 19ft, which is the Race per Cent, to be paid, as 
is proved. 

by multi- A * s 10 Hand, multipl. by the Rate 19H gives /. 1951! 

plying the B\ yh Hund. by the Rate 19H gives /. 1461, 

100 1 . that C’s45 by the Rate 1 95} produceth /. 107T? 

each infu- 
red by the Rate per Cent . as in the Margin. 

Queft. 4.] Three Men bought 1 20 Acres of Land for /. 2400 j 
for which A. was to pay i, B. a 3d, and C. a 4th of the Charge, 
and were to have the like Proportion of the Land : how much muft 
each pay, and have of the Land, according to the true Intent and 
Meaning of their Con trad? For to think that j, j,and 5, will make 
but one, is abfurd, becaufe a 3d is more than a 4th, and % and + 
makes 1. The Anfwer is found as follows. 

i of Acres 1 20 is 60 ; and of /. 2400 = 1 200 

i is 40 i and ■ ■ — ■ l. 800 

i is ... 30 i and — - — /. 600 

Acres 130 Sums l. 2600 

Too much by 10 and — — /. 200 

*. therefore I fay. If 130 abate 10, and /. 2600 muft abate l. 200 ; 
what muft each abate, to anfwer the intended Contract i Thus 5 

Acres. Acres. /. 

130. 10 : : 60. 4*S and if /.2600. 200:: 1200. 92 A = A*s Ded. 

130. 10 : : 40. 30 ■ • — /. 2600. 200:: 800. 01 if = B * s 

130. 10 : : 3 0. 2 A — — h 2600. 200 : : 600. 46 A = C*s 

Acres 10 Sums /. 200 

So 




iii FELLOWSHIP. Chap. IT.’ 

So that the Deductions of the refpeCtive Acres and Pounds being 
made (as per the Rules in SubftraCtion of Fractions) from their ap* 
parent Shares, above, 

A C A. muft have Acres 55 A, and pay /. 1x071?. 

I ne An- j ^ muft have Acres 36ft, and pay /. 7385?. 

lwer is, mu ft have Acres 27ft, and pay/. 553 if. 

Acres 120 Sums /. 2400 Proof. 


Or the Analogies (or Proportions) above, may be done from the 
Parts each is to have, by reducing the Fractions i, j, and 5, into a 
common Denominator ; as A, A, and A : For 
As the Sum of the Numerators 13, is to 10, and to 200: 

So is each Numerator 6, 4, and 3, to the Proportion that each 
is to deduCt. 


Acres. 


Thus as 13. ro : : 6. 4 A 

And as 13. 200 

13. 10 : : 4. 3n 

And as 13. 200 

13. 10 : : 3. 2 A 

And as 13. 200 


/. 

6. 92 A. 
4. 61 A. 
3. 46A. 


When Time is confidered in Tartnerjhip , You muft multiply the 
■Money in Stock by the Time it continued therein, and work with 
the Products as by the Rules above, and as in the Example fol- 
lowing. 

Queft. 5.] A. and B. trade in Partnerfliip for one Year. A. put 
into Stock /. 200, and at 4 Months end he withdrew /. 40, and at 
9 Months end put in /. 170. B. put in at firft /. 150, and at 
7 Months end /. 200 more, and at the end of 10 Months he takes 
out /. 160 : they gain 700, what muft each have of it ? 

Sum of thefe 1 

Products j 59 

Sum of thefe "? ' » 

Produ&s r <8 ° 

Sum Total = 5070 
Then 5070. 700:12590. 357H7 = A*s Profit. 

5070. 700 : : 2480. 342 B' s. Sum /. 700 = the Proof. 

Quejl. 6.] A Ship’s Company take a Prize worth 6000 /. Now 
the Captor having on board the following Officers, Midlhipmen, 

and 


A' s /. 200 : 4 Months is 800 o 
/. 1 60 : 5 Months = 800 x 
/. 330: 3 Months =990 j 
B*sL 150:7 Months= 1050^ 
/. 350:3 Months = 1050 > 
/. 190:2 Months = 380 j 
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and Sailors, who are each to participate of the Prize-Money accor> 
ding to his Pay and Time entred on board ; which was thus. 

8 Officers entered on board 16 Mon. at 50 s.per Mo. "> What muft 
ioMidihipmen — — — 9 Mon. at 3 5 r. per Mo. >each have of 
1 50 Sailors — — — — 8 Mon. at 25 s.per Mo. j the Prize ? 
Mon. 

8 multip. by 10, and that Prod, by /. 2 : 10, produceth /. 200 : 00 : 00 

10 mult, by 9,andthat by 1:15, gives 157:10:00 

150— by 8, and that by 1: 5, is 1500:00:00 


Then I fay, 

' As 1857^.6000 

1857*. 6000 
18575.6000 


Sum 1857 : to : 00 

To be divided equally 
_ among the Officers. - 
157 : 10. 5o8Hff, Among the Midfhipmen. 
1500. 48453***5, Among the Sailors. 


200. 


1.646m 


Sum for Proof = l. 6000 


Sect. VII. Equation of Payments. 

B Y this Rule or Part of the Application of Arithmetic, Men 
difcover, when feveral Payments are due at different Times, 
how to fix upon one certain Time when the whole may be paid at 
once, without Lofs to the Debtor or Creditor. 

Itbe General and true Rule is t 

As the Total of the Sums payable : is to a Unit (or 1 Month) 
So is the Sum of the Products made of each Sum in its refpedive 
. Time, 

To the true Time when the whole ought to be paid. 

There is a certain Gentleman, who makes fome Figure in thefe 
kind of Sciences, and he denies the Truth of this Rule ; which I 
fhall prove under my fecond Queftion to be juft, notwithftanding 
his Pretence of its being erroneous. 

Quejt. 1.] A. is indebted to B. 1 . 100, to be paid at the end of three 
Months, alfo l. 200 to be paid at the end of 4 Months, and /. 300 
to be paid at the end of 5 Months : Now to prevent the trouble 
of many Meetings, they agree to have but one Payment of the three 
Sums at one time ; the Queftion Is, when that muft be, without 
loft to either A. or B. 

According 
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According to the foregoing Rule, 

/. ioo multiplied by 3 Months* produceth 3007 g^ m ^ 

200 by 4 8oo ^theProduas. 


3°.° 


by 5 — — — — i5 00 , 


/. 600 Sum l. Mon. 1 . Mon. 

Then I fay, 600. 1 : : 2600. 47. 

The Time fought is 4} Months ; at the end of which time, if 
the l. 600 be paid, neither Party will fuftain Lofs, as I lhall prove 
by and by. 

Queft. 2.] A. oweth B. 5 Sums of Money to be paid at 5 Pay- 
ments, viz. 

1 . 100 ready Money «*At what time muft 

200 at the end of h a Month, or j 4 . of a Year, ^ the whole be paid 
300 at 1 Month’s end, > without Lofs to A. 

400 at 3 Months end, ' K or B ? 

500 at 6 Month’s end, jAnfw. 3n Months. 

/. 100 ready Money. 

200 multiplied by i a Month — l. 100 
300 by 1 Month — — — = 300 
400 by 3 Months — — = 1200 

500 by 6 Months — — = 3000 

1500 = Sum. 4600 

Then as 1500. 1 :: 4600. 3<V = the Aufwer. 


Now that this is the true equated Time, will appear thus : For 
if the Intereft of the refpe&iye Sums for their Times be equal to 
that of the whole for the equated Time, I think the Truth of the 
Anfwer cannot be denied. 

Now you’ll find 1 . 100 ready Money Intereft to be l. 0:0: o 
Intereft of /. 200 for i a Month at 5 per Cent, is 00 : 8 : 4 
300 for 1 Month is — — • — 1 : 5 : 00 

400 for 3 Months is — — — 5 : 00 : 00 

500 for 6 Mon. (all at 5 per Cent.) is 12 : 10 : 00 


the Sum = 19 : 3 : 4. 

Note, The In* And whoever will take the fmall pains to examine, will find, 
^from* ^bat the Intereft of 1 . 1500 for 3 h Months is the very fame Sum. 
that ‘ofaYear^^ n0 wonder he denies it, who denies the common Way of com- 

fnfortunab/y. pUtiflg 
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puting firopl e Intereft, tho’ always pra&ifed by his Betters ; and 
he may as well pretend that it ought to be computed by way of 
Compound Intereft for every id in the Year, as objeft what he 
has advanced againft the general Ways and Rules given by every 
body buthimfelf, for working Queftions both in Intereft and Equa- 
tion of Payments, which I have in the laft example fufficiently pro- 
ved to agree, tho* I never did fee the Truth of Equation proved 
this way before ; which I hope will be a Satisfaction to the Ingeni- 
ous, as well alfo the Novelty of the laft Queftion, &c. 

And as a farther Proof to fhew the Agreement of other Rules 
to the firft, (or common one above) and that it is univerfally true 
for any Sum i I will find the equated time under the firft Que- 
ftion, without taking notice of the Sums of Money, only the Parts 
of any Sum, and of the Time when payable. As, 

Parts of 

any Sum 
i at- 
i at — 

5 at-* 

Sum = the equated Time above = 4} as before. 

And thus might the Equation of Time be reduced into Tables. 

/. Men. 1. 

§>uejt. 3.] I lent my Friend If 500. 5. 750 
l 500 for 5 Months ; for what 5 

time muft he lend me l. 750, to 

recompence my Kindnefs to 75; 2500 (3} Months for Anfw. 
him? This is done as in the | 

Margin. \ ■ 

And for Proof of this, 25 

Intereft 'at 5 for Cent, of /. 500 : 5 Months is /. 10 : 8 : 4 
of /. 750 : 3? Months /. 10 : 8 : 4 

Sict. VIH. BARTER. 

B Arter or Commutation is a Rule among Traders, whereby they 
do, by confidering the Price of their Goods, whether as for 
ready Money, or advanced-in Barter, fo proportion the Rates and 
Quantities, as to lajow how much of one Specie may be exchanged 
for any quantity 1 of another kind of Commodity. And all this is 

Q_ 2 difeovered 


Payable at 
theft Mon.’ 


Products of 
thefe two. 


Being 

Months 


>Thefe three add. 
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difcovered by that Golden Rale bf Single Direct Proportion, as ap- 
pears by the following Examples. 

Queji. i.] A. hath 1752 Ells of Linnen at 2 s. 9 d. per Ell ; B. has 
Cheefe at 3 1 s. per C. How much Cheefe muft B. give A. for his 
. Linnen ? See the Operation. 

In this Cafe it will be neceffary to know the Value of A’s Linnen 
only in Shillings thus, 

2dly, Then fey. If 31 r. buy 1 C. of 
Cheeie, what will 48 1 8 j. buy? An? 
fwer, 1 55H. 

s. C.Cbeefe. s. 

31. 1 : : 4818 C. 

31) (i 55 H 

171 

So that B. muft give A. 

155}! C. of Cheefe 168 
for his Linnen. 

13 


ift. 


» 75 * 

2 


} 


Muk. 


3504 at 2 s. 
i that = 876 zx.BL 
4 that = 438 at 3 d. 

Shill. =4818 Sum. 


Quejl. 2.] A. has 52 Dozen of Hats (Or 624) which he values at 
2i. 6 d. ready Money, But in Barter expefts 2 s. 9 d. per Hat. 2 L 
has Cotton at 10 d. per Pound ready Money. How much Cotton 
muft he give for the Hats, at a Price advanced in Barter proporti- 
onably to A’s Advance in Barter ? 

ift fay, If A’s 2 s. 6 d. advances 3 d. what does B’s tod. advance ? 
d. d. d.d. 

30. 3 : : 10. 1 = B’s advance on a Pound of Cotton i fo it 
is 1 1 d. per Pound in Barter. 

2dly, The Value of 624 Hats at 2 s 9 d. is d. 20592. 
d. lb Cott. d. lb Coit. 

3dly fay. If 11. 1 : : 20592. 1872 for Anfwer. 

And for Proof of this, 624 Hats at 2 s. 9 d. each is /. 85 : 16 roo 
andfo is 1872 lb of Cotton at 1 id. per lb /. 85 : 16 : 00 

QueJI. 3] Two Merchants have various kinds of Goods to Bar- 
ter: A. has Indian Silk 735 Yards at 8 6,d. but in Barter will 

have io;. 

Canes 532 at 3 s. but will in Barter have 3 s. 4 d.. 

Muflin 16 Pieces at /. 4, but will have in Barter 4/. 10 s. 

B. has Scarlet Cloath at /. 1 per Yard — — 

Glafs Manufacture at /. o : 1 : 8 per Pound, >Ready Money^ 
Ditto finer at ■— ■ »»' ■»■" 2 : 4 per Pound, J 

How 
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How many Yards of Cloth, and Pounds of each kind of Glafs, (of 
each a like Number) muft B. give A. advancing his Goods propor* 
tionably alfo in Barter? To anfwer this Que&ion, 

1 ft. See what A’s Goods amount to at his bartering Price thus : 
735 Yards at 10 s. each, is A367 : 10 :oop 

532 Canes at 3 s. 4^. /. 88:13: 4>Sum /. 528 :3^4 

Muflin 16 Pieces at/. 4 : 10 : 00 L 72:00:003 

2dly, The Difference between the Sums of A’s ready Money and 
bartering Price, is in. iod. therefore what B. muft advance in 
proportion is thus : 

As the Sum of the Ready-Money Rate of one of each of A’s 
Goods, /. 4 : 1 1 : 6 

Is to in. 10 d. the Sum advanced upon one of each in Barter : 

So is B’s l . 1 : 4 : 00 the Sum of one of each of his Goods, 

To 3 s. 1 d. *098 B* s Advance in 'Barter *, which muft therefore 
be 27 s. i d. Mrs for the Price of 1 of each of his Goods. 

3dly fay, If 27 J. I dm .V 9 S buy one of each of B’s Commodities, 
what will /. 528 : j. : 4,, the Value of A * s Goods, buy of each of B ? 

It will ftand thus 

/. 3. 1 . s.d. 

27 : 1 i%Vs. 1 : : 52? : 3 : 4. 389$=?! 

So that the Price of A’s Goods will buy 3891^^ Yards of B’s 
Cloth, and as many Pounds, of each fort of his Glafs. 

And for Proof of this you’ll find that 389!^! at 27 i. 1 Mrs d. 
each, (being a Set of B’s Goods, or 1 of each) will amount to 
/. 528 : 3 : 4,. the Value of A’s Goods, according to his advanced 
Price in Barter. 

Or you may find the Price in Barter that B. ought to rate each 
fort of his Goods : for, B’j Advance in Barter. 

1 . s. d. s . d. 3. 5. d . 

As A’s 4: 11 : 6. 11 : 10:: 20. to 2 : 7 tofs on Cloth. 

4:11:6. 1 1 : 10 : : 1 : 8. to o : 2 on Glals. 

4:11:6. 1 1 : 10 : : 2 : 4. to o : 3 1W9 on ditto. 

And by thefe particular Prices of B’s Goods, you may not only 
prove the Truth of the foregoing Operation, by feeing what 
s. d. 


Jlff ... C 22 : 7.^8 per Yard of Cloth, Whofe 3 Produ&s 

iL^mnr tc 1 : toMh p er ft> of Glafs, >added together, will 
am un to at % ^ gr ^ <jitto fj ne> 5 make l . 528 : 3 : 4. 

But if- you were not to deliver an equal Number of each, but ac- 
cording to any Proportion, you may now eafily do the fame. 

And 
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And thus I have given the Reader a farther Account of the Ufe- 
fulnefs and Extent of this Rule of Barter, &c. than has been done by 
any Author before, to make it agreeable to the other parts of the 
Book foregoing ; all which I doubt not but will be gratefully ac- 
cepted by the Ingenious Reader. 

Sect. IX. EXCHANGE. 


A S the former or laft Section exhibits Rules for the Bartering 
of one Commodity for another ; fo this lhews how to ex- 
change Money for Money, or, in the way of Negotiation, Money 
for Bills, &c.. And therefore this is the proper place where Rules 
for Exchange ought to be inferted, as being another kind of Barter. 

I fhall not here trouble the Reader with an unneceflary and un- 
certain Account of the Value of foreign Coin of all Countries, 
( about which moft differ) becaufe they who have Money to remit, 
inuft be governed by the Courfe of Exchange, and k is notorious 
that does rife and fall according as foreign Trade is influenced by 
feveral Circumftances relating to this or that Country ; only I lhall 
give the Weight and Value of the four feveral forts of Pieces of 
Eight, becaufe they are current in moft places. 

Weight, 
dw. gr. 

The Piece of 8 Pillar 17:12 — 

Piece of 8 Seville — 17 : 12 — 

Piece of 8 Mexico 17:12 — 

Piece of 8 Peru — • — — 17 ; 12 — 


True Value , 
s. d. 

6 * 

6 
6 
5 


4 

4 

4 

4 


And for the other Denomination of foreign Coin at Places which 
have Exchange with England , they are, 

1. The Pound Flemifh 33 s. 4 d. in Value 1 Pound Sterlings in 
which Denomination London exchanges wkh Amflerdam , Rotterdam , 
Antwerp , and Hamburgh. 

2. In Pieces of 8 Mexico for Englijh Pence, London exchanges 
with Madrid Cadiz, Genoa , Leghorn. 

3. For Ducats (one being in real Value 4 s. 4. d.h Sterling) Lon- 
don exchanges with Venice. 

4. For the French Crown (in Value 4 s. 6 d. Sterling.) London 
exchanges with Paris. 

5. For the Mill-rea of 6 s. 8 d.\ Sterling , London exchanges with 
Oporto in Spain, and Lijbon in Portugal. 
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But die €ourfe of Exchange is fometimes higher and lower than the 
Rates above, which are called the Par of Exchange. 

6 . I fliall next fhew the Nature of Exchanging by Bill ; and 2dly, 
how to calb up Bills. 

The firft I cannot do more effectually than by giving the Form 
of a Foreign Bill, and that is thus : 

Rotterdam , April io.' 1716. for /. 1272: 13 : 4 Fltmt/h at 33 a. \J. per Pound Sterl. 

A T Ufance pay this my firji of Exchange unto Mr Edward Jones, or his 

Order,T welve Hundred Seventy-two Pounds ‘Thirteen Shillings and Four 
Pence Flemifh ; Exchange at Thirty-three Shillings and Four Pence per 
Pound Stcc\.for the Value received of Mr John Hall, and account it to 

To Mtjfteurs Andrea and Jean Tour Humble Servant , 

Varelft Merchants in London. Herman Vanderftagen. 


Hence ’tis plain, that Hall pays the Money in Holland , ('and is 
called the Remitter) to Vanderftagen (who is the Drawer) drawing 
his Bill on the Varelfts (his Correfbondents at London) to pay the 
Value to Jones at London , who is Hall’s Correfpondent. 

And thus there are, you fee, four Perfons concerned in a Bill of 
Exchange, viz. the Remitter, the Drawer, he that pays the Bill, 
and he to whom it is paid. Note, Ufance is the Time between any Day 
of one Month to the fame Day of the next. 

7. The next thing is to fhew how this Bill, &c. is 'converted into 
Pounds, &V. Sterling Money, which is the principal thing intended 
by the Rule of Exchange as ’tis here placed ; i. e. to fhew how to 
reduce one Country’s Coin to another^ 

A ihorter Way thus : 

/. 1272 : 13 : 4 Flem . 

3 mult. 


Pen.FZww.400) 305440 (763 /. Divide by 5)3818 : 00 : o 

| • **l Anfwer= /. 763 : 12 : o Sterl. 

2 5 
1 4 

240 refts /. 

20 s. m ult. 

400) 4800 (12 s. 

t I 

o So 


/. r. d. 
Flemifh 1272 : 13 : 4 
20 

33:4. 25453 
12 12 
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So that in l 1272 : 13 : 4 Fltmijh , there are /. 763 : 12 : 00 Ster/. 
And thus D«/ci> Money may be reduced to Englijh at any Rate per' 
Pound Sterling 1 but in the above, of 33 1. 4-d. Flemijh per Pound, 
the Work is performed much lhorter, as above toward the Right- 
Hand Margin. 

8. And if a Bill is drawn from UJbon of Mill- Reas 1432 at 6 s. 
10 d. * Sterlingper Mill-Rea how much Englijh Money is that Bill ? 

Mill-rea. s. d. Mill-reas. 

1. 6:iOi::i432 1432 at 6 s. iod.% 


By Practice, 7 = 477 : 6 : 8 

and iio = 11 : 18 : 8 > 

And 1432 multiplied by 5, and divided by 8 = 3 : 14 : 7 
Anfwer, Sterling — l. 492 : 19 : 11 

9. Now fuppofe the Dutch Bill above be endorfed and fent to 
Leghorn, at 56 d. Sterling per Piece of Eight } and if it be again en- 
dorfed at Leghorn, and remitted to Amfterdam , the Exchange at 93 i 
Pence Flemjh per Piece of Eight : How many Pieces of Eight muft 
be paid for the Bill at Leghorn , and how many Pounds Flemijh at 
Amfterdam , according to this CoUrfe of Exchange ? 

ift, In l. 763 : 12 in the Bill, there are 183264 Pence Sterling 
which divided by 56, gives 3272? Pieces of Eight. 

2dly, 3272$ being multiplied by 937 Pence Flemi/h for each Piece 
of Eight, or by a8 f produce* 6+,4J !t Pence Flemijh j and be- 
ing divided by 1 2, and then by 20, gives Pounds Flemijh 1. 1272:13:4 
as above, whidi proves the Truth of the whole Work. 

10. Butthefe Queftions will be fo eafy to thofe who have pro- 
ceeded gradually to learn thus far, that I need not enlarge much 
farther on this Rule of Exchange *, what has been obferved being 
fufficient to lhew how either the Coins, or Weights and Meafures 
of one Country, are reduced to thofe of any other. 

For in 32755 Flemijh Ells there are 19653 Englijh', 32755 
for a Flemijh Ell is f of an Englijh , or A rather, be- 6 

caufe it faves the Work of Divifion 

11. A Dutchman fells 29380 Flemijh Ells of Holland 196530 

Duck, to ah Englijhman, a- Spaniard, an Italian, and | 

a Portuguefe , who are to have each a like quantity in their own 
Country Meafure ', how much mult each have therein ? 
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The Dutch in Englijh Ells are 17628, and 

17628 Ells divided by 4, gives 4407 Ells Engltjh each, and 
Ells. Anfwer. 

4407 is for the Briton — — — — — 4407 Ells. 

4407 for the Spaniard at ro Canes per Ell Englijh 3084A Canes. 
4407 for the Italian at 2 Braces per Ell Englijh. 8814 Braces. 
4407 for the Portuguefe at 1 Var e per Ell is — — 4407 Vares. 

This may be proved feveral ways, which I leave to the Reader’s 
Judgment. 

Sect. X. ALLIGATION. 

A LLIGATION may be called The Rule of Mixture , or of 
compounding Ingredients , becaufe it leaches how to mix feveral 
Species of Simples according to any Intent or Defign propofed. It 
is either Medial or Alternate. 

- Alligation Medial lhews what the mean Price of a Pound, Ounce, 
&c. is worth, when feveral Quantities of feveral Values are mix’d 
together, &c. as per the Cafes following. 

Alligation Alternate lhews how much of various kinds of Simples 
may be taken to make up any afligned Quantity of a Compound, 
which lhall be worth a Price propofed. 

Of Medial Alligation. 

Cafe 1 .] A Goldfmith hath Gold 1 2 3 at 4 /. per 3 ; 8 3 at /. 4 : 5 ; 
3 3 at /. 4 : 6 : 8 ; and 9 3 at /. 4 : 13 : 4 /vr Ounce : what is an 
Ounce worth, fuppofe thefe be all melted down together ? An- 
fwer, /. 4 : 7 : 5 h. 

Rule.] Multiply each Quantity given by the Price j then by di- 
rect Proportion, 

As the Sum of the Quantities given 
Is to the Sum of'the laid Products ; 

So is one Ounce of the Mixture 
To its Value. See the Work following. 

Ounces Gold The Price of 1 

1 2 multiplied by /. 4 : 00 : o the Produft is /. 48 


8 

-by 

4 : 5:0 produceth — 

— 34 

3 

-by 

4 : 6:8 produceth — 

— 1.3 

9 — 

-by 

4 : 13 : 4 produceth — 

— 42 

32 Sum. 

/ 


R 

137 Sum. 
Th< 
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ALLIGATION, 

5 . /. 5 . /. 

Then fay, 32. 137 : : 1. 4A, or to /. 4 : 5 : y's. 

And by the fame Rule the Value of any other Quantity of that 
Compofition is found : as fuppofe 7 in the laft Example is worth 
29H, for as 5. /. $. 1. 

32# t37 ' * 7 ■ 

■Cafe 2.] To increafe or diminilh a Compound proportionably, by 
knowing the ffeveral Quantities of the Simples in the Compofition. 
Rule. As the Sum of the particular Quantities of the Compound 
given 

Is to the whole Quantity propofed to be augmented or 
lefiened ; 

So is each particular Quantity in the given Compound 
To the due proportion required of that Specie, Finenefs, £sV. 
Example. I would augment the Compound in the laft Cafe to 
48 5, that is, I would add 16 to the 32 ; how much mult I take of 
each limple Ingredient i See the Operation. 

1 2 Anfwer. 

8 Then as 32. 16:; 12. %6 

3 32. 16:: 8. 4 

9 32. 16:: 3. is 

32. 16 : : 9. 4| 

Sum = 32 

Sum = 16 Proof to add. 

So that I muft have 18 5 of l. 4 per 5 . 

1 2 5 of /. 4 : 5 : — 

41 of /. 4 : 6 : 8, and 
13s of I.4 . : 13 : 4. 

48 Sum for Proof, in the whole. 

Cafe 3.] Having the Simples of any Compound given, to find 
how much of each kind of fimple Ingredient is in any part of that 
Compofition. 

Rule. As the Total of the Compofition 

Is to the Quantity of any Simple in that Compofition : 

So is the Total Quantity propofed to be proportionably 
compounded. 

To the Quantity of each Simple to be in that propofed 
Quantity. 

Example 
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Example. I would know how Anfuter. 

much of each Ingredient for 32. 12 : : 12 $4! of /. 4. per 5. 

Price of Gold mentioned in 32. 12 8. 3 of 4:5: — 

the firft Cafe) is in a Pound 32. 12 : : 3. ij of 4:6:8 

or 12 § of the 32, being the 32. 12 : : 9. 3# of 4 : 13 : 4 

Compound given? See the 

Operation in the Margin. 5 12 Sum Proof. 

Cafe 4.] The. Total of the 

Compound of two Simples, with the Total Value of that Com po- 
rtion, and the Value of a Unit of each fimple being given ; to find 
the Quantiy of each Ample Ingredient in the Compofition. 

Rule. Multi- 
ply the Total Gold at l.\$er 5 . 

Quantity of the Ditto at /. 4 : 5 

Compofition, Total of the! _ f Total Va lue /. 8t 
(here 20) by the Compofition j 3 
leffer Price of 4 80 

the Unit (here ' 

4), then deduct 80 /. 5) 2 (8 

the Produd from 

the Total Value of the Compofition (here 82), and divide the Re- 
mamer by the Difference in Value of a Unit of the two Simples 
given (as here 5;. or i of a FoundJ and the Quotient is the Quan- 
tity of the higher-prized Simple (here 8 ) whofe Complement to 20 
is 1 2 : fo that the Anfwer is 1 2 5 of /. 4 per Ounce, and 8 5 of 
/. 4:5 per Ounce. This Canon I difeover’d by Algebra, as ap- 
pears in the Solution of Questions by various Pofitions. 

Cafe 5.] To find the Quantities of each fimple Ingredient (when 
thole Simples are more than 2 in Number) contained in a Compo- 
fition, by having the Totals of the Quantity compounded, ana of 
the Value j and alfo the Value of a Unit of each fimple Ingredient 
given, as 

. 5 of Gold at /. 4p«rl = 

5 ditto at /. 4\ = 

5 ditto at /. 4! = 

5 ditto at /. 47 = 


Total of the Compofition =32 ?. Total Value 1 . 137 

Rule. To theft: kind of Queftions, as in thofe of Alligation Al- 
ternate, various Anfiirers maybe given, and yet all true. You may 

R 2 beft 
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beft do them by 2 at a 
time, as in the laft Cafe. 

I fuppofe the 2 firft 1 5 
of the total Mixture, 
and 63 of the total Va- 
lue, and fo I find 3 at 
l. 4, and 1 2 at 4?. Then 
the reft of the total 
Compound is 17, and 
of the Value 74 v which, 
according to, the 2 later 
Prices, gives 16 at 41, 
and 1 at 41.. 

But note , That you 
muft fodifcreetly diyide 
the total Quantity, and' 

Value, that when the 
Produft of the ift in 1 
of the 2 Prices is taken 
from the later, the Re- 
mainer may not be fo 
much as (when divided by the Difference of the Prices) will give 
a Quotient fo great as that part of the total Quantity of the Ingre- 
dient which you fix’d upon, or fuppofed. See the Operation above*. 


ift 2 = 15 

4 

and = 63 

lcfs — 60 deduct. 

Product == 60 

5) 3 (12 at 4?. 

2dly 15 

4 

63 deduct. 

63+ 

Product = 63 f 

i) i (V = 3 at 4. 

the 2d 2 = 1 7 

4T 

and 74 

73 f deduct. 

Product = 73i 

t) i ( i at 4? . 

iaftly 17 

4* 

74 deduft. 

79* 

79'i 

7) 51 (Yori6at4j 


Queft. 


II. Alligation Alternate.. 

A Farmer hath 4 forts of Wheat, viz. 5 s. 6 s. 7 s. 


and 


7 s. 


worth 6 s. 6 d. fer Bufhel : how n 

Prices. 

iHfferences. 

5 ♦ 

s. d. 

5 

i : 0 

s. d.6 

0 : 6 

Mean Price 6 : 6 


7 

0 : 6 

7 :6 

1 : 6 


each fort muft he take ? 

Having placed the 
Prices as you fee, 
and the mean Price ; 
take the Difference s. d.6 I 0:6 I the 1 ft 

between the mean Mean Price 6 : 6 — -| | Way,. 

Price 6 s. 6 d. and 
5 s. (the 1 ft Price) 
which is 1 s. 6 d. this 
you muft put down 

(in the ift Way ) againft 7 s. 6d. (becaufe bigger than the mean 

Price.)’ 
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Price.) Then 
go on, and put 
the Difference 
between 6 s. 

6 d. the mean 
Price,- and 6 s. 

(the 2d Price) 
which is 6 d. a- 
gainft the Price 
(7 s.) becaufe 
bigger than the 
mean Price. 

Then put the 

Difference between 6 s. 6 d. and 7 s. (the 3d Price) againft 6 s. be- 
caufe that is lefs than the mean Price. Laftly, the Difference between 
6 s. 6 d. and 7 s. 6 d. is 1 s. which put againft 5, the firft Price. 
And thus having put the Differences between the mean Price and 
thofe lefs than it againft the Prices bigger than the mean Price ; 
and the Differences between the mean Price and thofe greater than 
it, right againft thofe that are leffer alternately ; 

2dly, Sum up the Differences, which you fee is 3 s. 6 d. 

3dly, Say by the Angle Rule of Proportion Dircft, 


A Second Way. 


s. 

5 

Si. d. 6 
6 : 6 - — 

7 

7:6 


s. d. 
o : 6 


Sum = 3 : 6 


Third Way. 


s. 

, 5 

r. d. 6 

6:6 

7 

7 : 6 


s. d. 

0 : 6 ; is. 
o : 6 ; 1 

1:6; 6d.\ 
1:6; 6 d . 


Sums. 

d. 

: 6 
: 6 


Sum Total = 7:0 


The Sum of Bufhels the The Dif- 

the Diffe- whole Mix- ferences. 


rencev tore. 

S. d. d. 

As 3 : 6. 64 : : 1 2. 

3 :6. 64 : : 6. 

3:6. 64:: 6. 

3:6. 64 : : 18. 


Bufhels required. 

1855 of that of 5 s. per Bufhel. 

9 A of that of 6 s. per Bufhel. 

9 A of that of 7 s. per Bufhel. 
27H of that of 7 s. 6 d. per Bufh. 


Sum (or Proof) 64 being, the whole Mixture. , 

The Proportions by the fecond Way of placing the Differences 
are thus : s. d. d. 

3 : 6. 64 : : 6. 9 A Bufhels of 5 s. per Bufhel. 

3:6. 64 : : 12. 185! Bufhels of 6 s. 

3:6. 64 : : 18. 27 Bufhels of 7 s. 

3 : 6. 64 : : 6. 9+^ Bufhels of 7 s. 6 d. 


64 Sum for Proof. 


And 
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And the Proportions by the third Way of placing the Differences 
are ftill various. Thus, 

s. d. d. 

As 7 or 84. 64 : : 18. 13^ Bulhels at 5 s. per Bufhel. 

84. 64 : : 18. 13*4 Bulhels at 6 s . 

84. 64,: : 24. i8«$ Bulhels at 7 r. 

84. 64 : : 24. , i8fj Bulhels at 7 s. 6 d. 

a 

64 Sum as before. 


In the 2d Way you fee that the Difference between the mean 
Price and 5 s. isplaced againft the Price 7 j. and 6 s. againft 7 s. 6 d. 
7 s. againft 51. and between the 6 s. 6 d. and 7 s. 6 d. againft 6 s. 
And in the 3d Variety, 

s. s. s. i. 


s. d. 


The Difference 1 6;6and 
between j 



7 and 7 : 6 
is placed againft J 7 and 7 : 6 

the Prices and 6 

,5 and 6 


So that the Difference between the mean Price and thofe lefs than 
it are placed againft all thole greater than it ; and the Difference 
between the mean Price and thofe greater are placed againft all thofe 
that are leffer than it. Then the Sum of the Differences in each 
Line are added together in the Column next the right hand ; as 
6 d. and 1 s. in the middle Column is 1 s. 6 d. in the third Column } 
and 1 j . 6 d. and 6 d. is 2 s. So the Sum- of that third Column is 7 s. 
and thus arifeth the Numbers in porpartion, in the third Way or 
Variety. 

Hence you fee, that there are three different Anfwers to one 
Queftion, and yet they are all true, as fully giving what is required 
in the Demand ; whence (as well as from placing the Differences 
in each) it may juftly be called Alternate Alligation. And for a 
thorow and intire Proof of this, I lhall lhew that 64 Bulheh at the 
mean Price 6 s. 6 d. per Bulhel, is (in the laft or iqoft abftrafe. tho* 
beft Way of the three Varities) the fame Amount as each of the 
Quantities exhibited for Anfaers, being caft up at the Prices given, 
and added together amount to. Thus, 


6 4 Bulhels 
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, „ n. i f the whole to be i 

64 Bulhels^ Price6j . 6 A 


ALLIGATION. 

the whole to be mix'd at the mean 


amount to 


} 


117 

L 20 : 16 : o 


The Clear 
Proof cf the 
Operation. 


So alfo 13 It Bulb, of 5 s. per Bufh. comes to /. 3 : 8 fi 

13 li of 6 s. . 4: 2 

i 8I5 of 7 s. — ; — 1.6 : 8 

i8lt — - — of 7 /. 6 d. ■ — — ' — 1.6:17*1 


'■ 64 Sum of the Sorts. Sum = /. 20 : 16 = Total 

Value a/ fupra. 

I. Hull give one other Example, where there is only one Price 
lefler than the mean Price ; 
and this I (hall do accord- 
ing to the Method of the 
third Variety foregoing, that 
being the beft, as making 
the equalled: Mixture : where 
it is required to- know much 
of 2, 5, 9, and 17 muft be 
taken to make 100 of, or 
worth 4. See the Operation 

in the Margin. 4 

—the mean| 

Price. 


•t, 

1 

2 J.- 




§ '’Gm 
« .? 
44 * 


II 


Q A 

r\Aoi 
-i,5, *3. = 


And this is proved as before , 
thus: 

76 at 2 =152 
8 at 5 =40 
8 at 9 = 7Z 
8 at 17 = 136 


S’ 

9- 

»7* 


• 2 
.2 
■ 2 


•§ h 

! : 

= l 9 

2 
2 
2 


Sum of all the 1 
Differences j 


2 5 


Now 


Sum = 400 = 100 at 4. 


2 5* 

2 5* 

2 5* 

2 5* 


100 
100 : 
100 
100: 


19. 

2. 

2. 

2 . 


Anfwer. 

76 at 2 r. 
8 at 5 
8 at 9 
8 at 17 


Note, That if the Prices given were ever fo many,* the Method 
is the fame. 


Sect. 
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Sect. XI. The Rule of Falfe. 

T HIS is fo called not becaufe it requires any more Conjura- 
tion, or is more difficult to comprehend or perform than fome 
of the Rules preceeding ; but it is properly called The Rule of Falfe 
Suppofitiotiy becaufe by fuppofing Numbers to be the Anfwers to 
Queftions which are not really fo, but are feigned or fuppofed at 
pleafure, we do by fuch falfe or fi&itious ones difeover the truo 
Numbers required. 

An Example or two will illuftrate this, and I Ihall not infift far- 
ther, becaufe the Solution of an eafy Ample Equation in Algebra 
anfwers not only any Queftion in this Rule, but alfo gives at the 
fame time a Canon whereby any Queftion of the like kind is much 
more eafily and fpeedily refolved. 

Quejl. i.] Three Merchants built a Ship, which ceft /. 1600. 
A. paid a Sum not known, B. paid double to A. within /. 50, 
C. paid as much as A. and B. want- 
ing /. i-oo : What did -each pay of the Operat.jSuppo-|Errors. 
Coft ? Colum. jfitions. 

1 . 

■ 206 

35 °| 

450 
Sum 1000 

But it fhould have been 1 . 1600, therefore the 7 

Error is — — J 

ad, Suppofe A. paid 250 

Then it follows that B. paid . ■ 450 

And C. paid, (according to the Queftion) 600 

Sum 1300 

Which is therefore ftill too little by 
Then multiplying the iftPofnion by ^ 6 0000 | 


1 ft, Suppofe A. paid 

Then, according to the Queftion, B. paid 
And C. paid — - — 


200 


250 


600 


300 


the 2d Error gives 

And the 2d fuppole in the 1 ft Error, gives 150000 
The Difference of the Produdt is = 90000 
Which divided by the Differ, of the Errors (3 00) 

The Anfwer is, that A. put in — 3°° 

Then B. put in 550 

And C. 750 

Sum for Proof 1600 


Here 
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Here you fee, that the Suppofitions and Errors being multiplied* 
you divide the Difference of the Products by the Difference of the 
Errors, which you muff always do when the Errors are both Sur- 
plufages, or both Deficiencies of the fuppofed Numbers. 

But if the one Error is caufed by fuppofing too much, the other 
by fuppofing too little ; then you muff divide the Sum of the faid 
Products by the Sum of the Errots, and the Quotient is the An- 
fwer, as in the next Example appears : which Rule you may retain 
in mind by this Diftich ; 

When Error s are not both of the fame kind, 

Zb add. the Products, as the Errors, mind: 

But if they’re both too fmall , or both too much , 

Subjlr action mujl be ufd in Cafes fucb. 


Slueft. 2.] Admit a Church hath a Choir (or Chancel) 40 foot long j 
and that the Ground taken up by the Belfrey is 5 of the Chancel, 
and i of the Nave, or Body •, the Nave (or Body of the Church) is 
3 times the Length of the Belfrey, and i the Chancel : how long is 
die whole Church within the Walls, and every Part of it ? 


Firft find the Length of the Nave or 
main Body of the Church, for then the The Ope- 
reft are difcovered, thus : ration. 

1, Suppofe the Nave be — — — — - 

0 of that is — — — — 25 

1 of the Chancel — — — 10 

Sum, is the Belfrey — . — 35 
Then the Nave (according to the Que - 1 __ ' 
ftion ) is 3 times that — — — j 5 
And i of the Chancel, viz. — — 30 ; 

Sum is but — — 135 

Which being lefs than 150 fuppofed, the Error is 
4. Suppofe the Nave be — — — — — — 

z of that is — — — — 17 

i of the Chancel is — — — xo 

The Sum or Belfrey is 27 

3 times that Belfrey is — — — 81 

♦ of the Chancel is — — — — 30 

Sum is — — hi 
W hich being more than the 1 02 fuppofed* the Error is] 

S 


Suppo- 

fitions. 

150 



Errors. 


15 


Now 




Digitized by 


oogle 



Chap. II* 


t jo The Rule of Falfe. 

Now the Product of 150 by 9 is — 1350 

And of the 102 by the Error 15, gives 1530 

Which 2 Produ&a I am to add according to^ 
the Rule, becaufe the ift Error was the effett of£ 2 gg Q 
fuppofing too much, the 2d of fuppofing toojT 
little j and the Sum is — — — — — j 


That divided by the Sum of the Errors = 24 7 x 
gives the' Length of the Nave of the Church j 

And the Chancel being = 4a 
And the Belfrey « of 120 and X of 40 is = 30 


The Length of the whole Church is = 190 

And you’ll find thefe 3 Dimenfions ( 1 20, 40, and 30) to anfwer in; 
all refpefts what is propofed in the Queftion, which is a Proof of 
the Work. 

And thus you have a clear and perfpicuous Method of fblving. 
Queftions in this Rule of Falfe Poution ; which may fuffice till we 
come to Algebra, where the Reader will find a great Variety of 
Problems anfwered the beft and fhorteft way, confident with de- 
monftrative Plain nefs. 

The Canon for anfwering Quellions of like nature with the ift, is- 
this : Divide the whole Value of the Ship, more twice what B. aba- 
teth of paying double to A. more what C. abateth of paying as much, 
as A. and B. by 6, and the Quotient is what A. paid. And this Ca- 
non holds, vary the Numbers as you pleafe, keeping to the Words. 

‘the Canon anfwering Queftions of like nature with the 2d, is, 
Whatfoever Length the Chancel of the Church is, if that be multi- 
plied by 3, it gives the length of the Body of the Church propor- 
tioned as in the Queftion, as 3 times 40 is 120. But if you fuppole 
the Chancel 60, then is the Nave 180, and the Belfrey 45, in all' 
285. For Proof i of the Nave, and X of the Chancel 60, is 45 = 
the Belfrey ; and 3 times that (or 135) added to £ of the Chancel, 
is 180*. 


Single Pdjition.. 


But there are fome Queftions anfwered by one fingle Suppofition* 
with the help of the Rule of Proportion. As for 

Example.}' 
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Example .] Three Men build a Houfe, which eoft 7 . 300. A. 
paid a Sum unknown, B. paid twice as much, and C. paid 3 times 
lo much ; what did each pay of the l. 300 ? 

I fuppofe A. 1 . 40, then B. muft pay 80, and C. = 120 } the Sum 
pf which is but /. 240, inftead of /. 300. Then I fay. 

If 240 doth arife from fuppofing 40, 

What Number will 300 be the Rcfult of? 

The Anfwer is 50 ; for . 

240. 40 : : 300. 50 

Now that 50 is the Sum that A. paid, may be proved thus : 

A. — 5on 

B. paid = 100 >Sum = 300 for Proof. 

C. paid — 1 50 j 

Here ends VULGAR ARITHMETIC. 


CHAP. III. 

! DECIMAL ARITHMETIC. 

Sect. I. Notation and Numeration. 

T HIS kind of Arithmetic takes its Name from the Nature 
of the Denominator, which is always 10, or fome Power 
of 10 ; in which only it differs from a Vulgar Fraction : 
for as that has any promifeuous Number for its Denominator, fo a 
Decimal Fr aft ion hath always 10, 100, 1000, 10000, (Ac. for its 
Denominator. 

2. Hence ’tis eafy (the Denominators of Decimals being fo few 
in comparifon of Vulgar, and fo certain) to exprefs a Decimal 
Fraftion without its Denominator, by feparating fo many places of 
the Numerator, as the Denominator hath of Cyphers, by a Point : 
Thus A is wrote .5 ; A% is .25 •, 1U0 is .075, (Ac. And if (as in 
the laft) there be not fo many places in the Numerator as there are 
Cyphers in its Denominator, you muft make up that Number by 
placing a Cypher or Cyphers towards the left hand of the Nume- 
rator. 

S 2 3. The 
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3. The Nature of a Decimal Fradion will farther appear by. 
what follows : 


The Unit. 


>234567 

1 II 11 1 1 

80 10 11 12 13 14 1 c 16 1 

i-i 1 1 i 1 1 1 1 1 

i* ? 

c 10 1 

1 1 

5 20 25 30 3 

1 1 1 

5 4 ° 4 ( S 5 ® 5 

Fraction. 

5 60 65 70 75 80 8 

iiii 1 

5 90 9^5 

| The Decimal Fraction oi 

F tne Unit (uu) | 


The uppermoft Line (uu) is a Unit ; the Line (e 20) is of Vulgar 
Fradions of that Unit, whofe common Denominator is 20 ; and 
the Line (a, 100) is of Decimal Fradions of the Line (uu) whole 
Denominator is 100. 

And here the Decimal Fradion roo or .15 is equal to the Vulgar 
Fradion A ; .35 is equal to A ; .85 equal to 50, &c. 

4. But that you may be the better able to read or write down 
any Decimal Fradion properly, take the following Table ; the 
Words at the head of which lhew how to read the Numerator, and 
thofe toward the right hand, to read the Denominator. 



.0123456789 

.023456789 

.23456789 

• 3 4 5 6 7 8 9 
.0 5 6 7 8 9 
.00789 
.0009 
.789 
. 8 9 

• 9 


Ten Thoufand Million 
Thoufand Million 
Hundred Million 
Ten Million 
Millidh 

Hundred Thoufand 
Ten Thoufand. 
Thoufand 
Hundred 
Tenth 


> Parts. 


5. There 
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Sect. I.’ Notation and Numeration. 1*3 

5. There is not, nor can be, any Fr aft ion invented, fo eafy to 
work, becaufe fo like to an intire Number, as the Decimal j for 
there is the fame Increafe of the Places Values in thefe as in 
Integers, as appears by the following Table, from the One 
Hundred Millionth Part of a Unit to 100000000 of Units, as 
min 11 1. 1 mum ; and thus every place towards the left 
hand is ten times that towards the right. 

6. Decimals are pro- 
duced from Vulgar 
Fraftions, they being 
the Quotients arifing 
by dividing the Nu- 
merator, (with Cyphers 
annexed toward the 
right hand ) by the 
Denominator. Hence 
it follows, that fome 
Decimals are Compleat , 
and others Infinite. 

7 . 1 call that a Corn- 
pleat Decimal, when 
nothing remains of the 
faid Divifion by which 
the Decimal is made. 
And to diftinguifh a 
Compleat Decimal, you may put a Period after the laft Figure to- 
wards the right hand thus .0125. and .00375. ; and thofe not hav- 
ing fuch Mark, are fuppofed to be Infinite. 

The more Places an Infinite Decimal confifteth of, the more it 
exprefieth the Truth. 

I call that an Infinite Decimal, which is no Aliquot Part of the 
Dividend by the Divifor that produceth fuch Decimal, but fome- 
thing will always remain in dividing. 

Infinite Decimals are compofed either of uncertain Digits, as 
.146129, &c. or of thofe certain and known, as .333, &V. .44444, 
fcfr. The former of thefe ought to have places more or lei's, ac- 
cording to the Ufe that is to be made of them, (for which I have 
given a Table to direft at the beginning of Divifion, Sell. 6 . fol- 
lowing.) But Infinite Decimals compofed of certain Digits, may for 

ihortnefe 
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ihortneis be wrote thus: The Decimal off which is .33333333, £sfo 
may be ,^r that is 3 repeated infinitely ; or if a Digit repeat after 
others are in the Quotient, they will Hand thus : 

.83 r 1 which fhews that 1 (or the 3) is only repeated. 
.285714285714, &c. hath 6 repeating, wrote thus .285714 r 6 
And fhews that 6 of the Digits next the left hand would be re- 
peated by carrying on the Diviflon ad infinitum . And thefe by fome 
are called circulating Numbers, all which kinds of Decimals are 
produced by Divifion thus : 


Divi- 

Digits 

Decimals 

Divi- 

Digits 

Decimals 

fors. 

divided. 

arifing. 

fors. 

divided. 

arifing. 

9 

8.0 

.8 r 

7 

6.000000 

.857142 r 6 


7.0 

•7 r 


5.000000 

.714285 r 6 


6.0 

.6 r 


4.000000 

.571428 r 6 


5-0 

•5 r 


1.000000 

.142857 r 6 


1.0 

.1 r 

6 

5.00 

.83 r 1 

8 

7.000 

.875. 


4- 

.6 r 


5.000 

.625. 


1. 00 

.16 ri 


3.000 

•375* 

5 

4.0 

.8. 

* 

1. 000 

.125. 


3-o 

.6. 


A mixt Number (or one compofcd of a whole Number and 
Decimal^ is thus written 365.125. 5 1728.34617, and 25 2.6 r, &c., 
And this fhall fuffice to fhew the Nature of Decimals, and how 
to read and write any. I fhall next pafs on to Reduction, and the 
reft of the Rules; inferting only fuch Examples as are likely to 
accrue in Practice ; and avoiding all thofc that are impertinent, and 
tend to perplex the Reader, and make this Part of Arithmetic 
gbftrufe and tedious, which in reality is moft eafy and obvious. 

Sect. II. Reduction of Decimals. 

I T is almoft as improper to treat of Addition and the other 
Rules before this ©f Reduction in Fractions, as to teach Reducti- 
on before the Parts of fingle Arithmetic in Integers : for what can be 
more irregular, than to fhew how to add, fubftraCt, &c. thofe 
Numbers, which you neither know the Production of, nor how to 

difcover 
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difcover what Parts of Coin, Weight, &c. they reprefent or in- 
clude ? Therefore 

I (hall, as is ufual, as well as juftly and methodically done, in the 
next place fliew, howto reduce Vulgar Fractions of inferior Deno- 
minations to Decimals of fuperior, corifidered as Integers of thofe 
Fractions; and, by way of Proof thereof, give Rules and Exam- 
ples to find the Values of thofe Decimals or any other. 


I. To reduce Vulgar Fractions into Decimals. 

A Decimal of 4 places, nay generally of 3, is fiifficient, when 
that Decimal is not to be multiplied by any Number : Therefore 
the Denominator of a Decimal of 4 places being (as (hewed before) 
10000, the Proportion will be for any F raft ion in general, to find 
the Numerator of fuch a Decimal ; 

As the Denominator of the Fraftion given 
Is to the Numerator of that Vulgar Fraftion : : 

So is the Denominator of the Decimal (admit 10000) 

To its Numerator or the Decimal required. 

Example.'] What is the Decimal of fi ? 

Here it may be ob- 

ferved, Rule = As 39. 27 : : 10000. .6923 = the Anfwer. 

ift. That a Cypher 39) 2700000 (.6913 

next the right hand of 

my Decimal may be 
omitted, becaufe the 
fame place in the De- 
nominator is a Cypher 
alfo : Thus AWfi, is- 


3^0 


90 


120 


i o oo| 0 ? and roVc > 0 oo is —■■■ - 

xo^Iocm? i that is, 1*0*5% 30 

is equal to 1 o V o 6 , and 
iso to loolrcro, in their lowed Terms. 

2dly, Note for a General Rule , That you muft always Jet of with 
a Point fo many places of the Quotient for your Decimal , as the Number 
of Cyphers in the propofed Denominator (according to the beginning of the 
laft Sell). And if there be not fo many Figures in the Quotient , as there 
are Cyphers in the Denominator given , then that Number mujl be made 
up by putting Cyphers towards the left band next the Point in the Quotient 
or Decimal. 

3. Hence it follows. That to reduce Coin, Weight, Meafure , &c. to 
the Decimals of an higher Denomination, may eafily be done,^b^ 
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firft reprefenting them in Vulgar Fraftions, and then reducing 
thofe Vulgar to Decimal, as above. 

So to reduce $\d. to the Decimal of a Pound, I confider that this 
is 13 Farthings, and that a Farthing is of a Pound: therefore 
13 qrs. is of a Pound. So that 

960. 13 : : 10000. .0135 = the Decimal fought. 

Hereupon multiplying and dividing ,- 1 find the Quotient 135 ; but 
becaufe there are 4 Cyphers in the Denominator (or 10000J given, 
therefore I muft have 4 places towards the right hand of the Point 
for the Decimal, which 4th place I make up with a Cypher, as you 
fee ; and the Converfe of this Proportion reduceth any Decimal to 
a Vulgar Fr aft ion ; or one Vulgar Fraftion may be reduced to 
any other, whofe Numerator or Denominator is given. For 

135, 10000 : : 13. 960 or 10000. 135, & ?c. : : 960. 13 

Or if you would reduce the given Vulgar Fraftion to another whofe 
Denominator is 12372, the Proportion holds thus : 

960. 13 : : 12372. 1671J7 4 * 

So that i»?7» is near equal to sf<& or .0135 

Which may fuffice to fhew how to reduce any one Fraftion to an- 
other and confequently a Vulgar to another whofe Denominator is 
10, 100, &c. i. e. any Vulgar to a Decimal. 

And this puts me in mind of a new kind of Decimal that might 
be contrived, which would not only admit of being exprefled in one 
Line as the common Decimal ; but whereas that Decimal faves 
much of Divifion (which is its Excellency ) fo this new one would 
fave much trouble of Multiplication : and that is, by reducing all 
Vulgar Fraftions to one whofe Numerator is 10, 100, 1000, 0 ?r. 
And the Numerator might be (hewn, by pointing over the Figure 
in the Denominator, where the 1 or place next the left hand of the 
Numerator would fall : thus l4 .*S is wrote 1472 : r£A is 1472 $ and 
1472. But I lhall leave this Notion to be improved by the 
Ingenious, if thought worth .their while j and beg the Reader’s 
pardon for this fmall Digreffion, which there is not room in this 
Book to inlarge on. 


II. To 


» 
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II .To reduce Weighty &c. to Decimals, as per Rules Parag. 2,3, See. above. 

. Decimals 

lb. 

20, is jfi C . And 1 1 2. 

18, is C. And 1 12. 
dw. gr . 

12 : io,isff^§. And 5760. 5578 : : 10000. 


qrs . 

x. In "Averdupois 3 ; 


104 

18 


required. 
10000. .9285 
1 0000. 


.1607 

*9684 


And 288. 11 :: loooo. .0382 


oz. 

2 . In Tray Weight 11 

Gtf//. Pint . 

3. In Liquid Meafure 1 : 3 
this Vulgar Fradtion of a Beer-Barrel 

4. In Dry Meafure 1 Pint is, 5 

5. In Long Meaf. 1 Yard is j 7 6 i of a Mile, 

And thus I have fully ihewed the Fundamentals of making £>e- 
cimals. I fhall proceed in the third place. 


: is ? , 
rrel 

,,iofaQr. 


And 512. 
And 1760. 


1 0000. 
1 00000 


.0019 

.00056 


III. To find the Values of Decimals. 

Note , That .9 of any loweft Denomination, or .999 of an higheft, 
may be taken for a Unit, as in the laft of the 3 firft Examples fol- 
lowing, &c. 


To find the Values (as in thefe Examples) you mufi multiply as in 
the 2d, 4 th, 6th, and 8 lb Columns. 


Value. 

Decimals 
of a L. 
Sterl.as 
.0135 
by 20 s. 

Value.] 

Decimals 

of 1 C. 
wt. as 
.9285 
by 4 qrs. 

Value. 

Decimals 

of 1 ft, 
Troy,as 
.9684 
by 12 

Value. 

Decimals of a 
Barrel of 
Beer , as 
.0282 
by 4 


.2700 
by 1 2 d. 

%-f. 3 

.7x40 
by 7 l. 

^ II 

.6208 
by 20 


.1528 Firk. 
by 9 Gal. 

Pen.3 

.2400 

1 by 4 qrs 

4 

.9980 
by 4 /. 

dw. 12 

.4160 
by 6 

Gal. 1 

•37 S' 1 

8 Pints. 

or i 
Earth. 

.9600 

ft 19 

or 20 
Pound. 

.9920 

2 

i rs - 9 
or 10 

.4960 
by 4 

.9840 

Pints 3 

.0016 

I 

i 

2 

3 

4 

5 

6 

7 

8 


And cut off as many Places from the right hand of each Product , as 
there are in the Decimal given. Thefe prove the Examples above of 
the fame Denominations. 


T Note, 
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Note, That in the 2d Example I multiply .7140 by 7» and that 
Produtt by 4, inftead of multiplying .7140 by 28, the Pounds in 
a Quarter of an Hundred. And in-the3d Example, becaufe I can- 
not multiply .4160 by 24, as by 1 Figure, therefore I firft multiply 
it by 6, and that Produdt by 4 ;• which Methods produce the fame 
thing as multiplying .7140 by 28, and .4160 by 24, only there is 
Addition faved in each Example. 

IV. A fecond Way to find the Decimal of any thing , deduced from 
the four laft Examples. 

From a due Confideration of the laft Examples, you may, by * 
diredt contrary way of Operation, find the Decimals of any Deno- 
mination, here dividing, whereas there you multiplied. For in- 
ftance, 



T 9 reduce 
to a De- 

Quotients or 

5 

§ 

To reduce 
to a De * 

Quotients or 

■ 

To reduce 
to a De- 

Quotients or 


cimal of 

Anjwers . 

cimal of 

Anjwers. 


cimal of 

Anjwers . 

'"■S 

a Pound. 
1 . 0 

.0135416/* i=3d^. 

I 

1 c. 

C.o 

.92857=3 dqu. 


l. Troy. 

/. 

.9684=4 <?. 

20 

J.O 

.27083 r 1= 2d quo. 

H 

Vs 3 

.71428=^ qu. 

12 

oz. II 

.62083 r 1 =3f 

12 

Pence 3 

.25 = 1 ft quote . 

H 

5 

.= 1 H quote. 

20 

dw. 12 

4i6n=2d q. 

4 

Fartb. 1 

1 

lb. 20 


6 

4 . 

2 

pr. 10 

.5 = 1 ft quote. 


1. Having put down your Denominations that you would reduce 
into the Decimal of an higher, as you fee in thefe Examples, begin 
at the loweft to divide by the proper Divifor for reducing into the 
next fuperior Denomination, putting, or imagining. Cyphers to 
Hand in the Decimal places toward the right hand. But, 

2. You will obferve from thefe Examples, that the mixt Num- 
bers, as* 3.25 Pence, 3.7428 Quarters of a C. are the Dividends, 
and that the Decimals are the Quotients : Thus I firft divide 1 Far- 
thing or 1. 00 by 4, and put the Quote to the right hand of the 3 
Pence for the Decimal of a Penny ; then I divide 3.25 by 12, &c. 
But, 

3. In the fecond Example, inftead of dividing ife 20 by 28, I di- 
vide it at twice by 4, arid that Quote by 7 * and alfo in the third 
Example, inftead of dividing by 24 Grains, I (in this Cafe putting 
down only the Quotient, and doing the reft mentally) divide by 
the Digits 4 and 6, which amounts to the fame thing. 

V. Some 
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V. Some brief [Fays of Reduction of Decimals. 

There are in many Inftances much Ihorter Ways both of making 
Decimals and of finding their Value. 

1. As to the firft, any even Num- The Decimal of 6 s. is .3. 1. 

ber of Shillings under 20 are reduced 1 2 .6. 

to the Decimal of a Pound, by taking 14 .7. 

half thereof ; and thus you fee in the l8 )Q. 

Margin. ^ . 

2. Any odd Number of Shillings' s. 1. 

under 20 are made Decimals of a 3.0 = .15 

Pound by putting a Cypher towards 9.0 = .45 

the right, and then taking the half, 13.0 = .65 

as in the Margin. 17.0 = .85 

3. Frqm hence it is plain, that any 

Number of Shillings may have their Decimals put down as foon as 
named, by taking half the even Number ; and for the 1 s. (in an 
odd Number) you fee that it is always 5 in the 2d place from the 
Point. 

4. To put any Pence and Farthings down in the Decimal of a Pound , 
conjider what Farthings they make , and put them down in the id and 3 d 
places from the Point : But after the Farjbings are 24 or more , add 1 to 
the third place in the Decimal. And thus 1 9 s. 7 d. 4 is put down in a 
Decimal immediately .982 j for the 19 s. is .95, and the y$ is 31 Far- 
things, more l becaufe 1 rnujl be added at every 24, is 32 j which added 
to the id and 3d places from the Point in .95, the Sum is .982. And, 

5. If you defire to be fo exaft to have a 4th place from the Point, 
you may make the Figure in the 4th place 1 more than a 3d of what 
Farthings are in the Farthings given, 

when they do not exceed 23. As in the May be put 

3d Example of the 4 in the Margin, s. d. in Decimals. 

for 16 s.l put 8 •, for 9 d. i or 38 Far- 8 : 47 .4x87 

things I put 39 in the 2d and 3d pla- 13 : 2* .65 94 

ces, becaufe 38 is 13 above 25. Then 16 : 91 .8395 

for the 3d Place I take i of 13, which 1 19 : ii^- -9983 

is 4 to which I add 1, and the Sum 
is 5 for the 4th place from the Point. 

So alfo in the 4th Example for the 19 s. I put .95, for the 6 d. of 
the 114, I put 25, (that is, 1 added at 6,d.) laftly, for the 5 d. i 
(the reifcof che xii, or 23 qrs.) I put j of 24, < more 1. 

T 2 For 
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For note, That when the Farthings given are under, or To much ai 
they are more than 24, you muft take'a third part of that Sum they 
are next to, which can be divided without a Remainer ; as in the 
laft, I take j of 24, becaufe 23 is nearer 24 than it is to 21. 

And thus the Decimal of a Pound may be wrote to 4 places at 
once, or mentally computed, in a fifth part of the time it can be 
found by the nearer of the Ways above, and that near enough the 
Truth, unlefs it be required to be multiplied, as is before men- 
tioned, and as in the Table at the beginning of Divifion. 


6. The Value alfo of any Decimal of a l. s. d. q* 

Pound may be found by Infpeflion : For if .912=18:2:35 
the place next the Point be doubled^ it gives. .123= 2 : 55 

the Shillings , to which add is .Jo often as .754=15:1 

the 2d place is 5 or more, for the reafon .8 766 =17 : 6& 

under the 2d Rule above ; then call what .9877 = 19 : 9 

is under 5 (or more than 5) in the 2d place 


fo many Tens of Farthings , and the Digit in the 3 d place fo many Units j. 
and as often as they are 25, make them lefs by 1. 

Or more accurately thus ; tho’ the Rule above may be thought 
near enough, as not erring a Farthing : 

If the Farthings under orj 6, and under 19, dedud 5 a Farthing. 

above 5 in the 2d place fromf 1 9, ■ — ■ - .33 , 1 

the Point, and thofe in ther 33, 45, il 

3d place be — J45 and upward 2 

And fo often as the 4th place is 6 or more, you may add half a 
Farthing. 

And after this manner you may read Decimals in Shillings, Pence, 
(s?c. as faft as if they were wrote fo ; as I have examined many a 
thoufand, having the Species read to me looking on the Decimals, 
which if continued to ever fo many places, they alter not the Rules 
above. 

Note , That tbefe Allowances or Deductions are made becaufe the 
Rule fuppofeth 1000 Farthings in a Pound Sterling , whereas there 
are but 960 ; therefore if 1000 Farthings is 40 more than the Truth, 
500 is 20 more, 250 is 10, or 25 is 1 too much. And it is fuffi- 
cient if done to a Farthing, which Decimals may be valued with- 
out regarding the 4th place, 

7. To find the Value of the Decimal of a Foot in Length by InfpeTion. 

Rule. For every 10 th of a Foot reckon as many Inches and as many 
(Quarters, under .5, (which is known 6 Inches .) 2dly, For every 2 in 
the 2 ds place add 1 quarter of an Inch. And this will not err a 

quarter 
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Sect. II. Reduction of 'Decimals. 141 

quarter of an Inch in the generality of Decimals, if in any. 


Here in the 2d Example In. qr. 

.2 according to the Rule is 2:2 
and .08 is half fo many qrs. = 1 : — 


Sum = 3:2 


Feet. Inch. 

•37 = 4 : 
.28 = 3 : 
•73 = 8 : 
.92 = n : 


qr. 


. Examples . 


And in the 4th Example, 

.9 *, .5 I fay is — 6 : — 

.4 is 4 inch. 4 qr. or 5 : — • 
.02 is ' ■■ : 1 


Sum= 1 1 : 1 

Note y That in adding half, in the 2ds place, if odd, you may 
omit the odd, and take half the next leffer even Number, as in .07 
and .03 I take only 3 qrs. and i« 

The immediate writing down any Inches and Quarters in the De- 
cimal of a Foot is done fo eafily by the Rule above inverted, that 
there is no occafion for Examples. 

8 . To find the Value of the Decimal of a Gallon by InfpeElion. 

Rule.] Mul- . 

tiply the Digit in 

the Primes place Gall. Pints, qrs. Gall. Pints, qrs. Gall. Pints, qrs. 
of theDecimalby .19 = 1 : 2 .64=5 : — .34 = 2 t 3 

8 , and the Digit .28 = 2 : 1 .73 = 5 13 .71 = 5 : 2 

next the left band .37 = 3 : — .82 = 6 :i .66 =: 5:1 

of the 2 Digits .46 = 3:3 .91=7:1 .88 = 7 : — — 

in the ProduB .55 = 4:2 .11 = — 13 .99 = 8 : — - 

is fo many Pints ; , 

then add the Di- 
git next the right band of the ProduB to that in the ids place of the De- 
cimal given , and multiply that Sum by 4, and the place next the left 
hand of the ProduEt are Quarters of Pints. Which is done with about 
a third of the trouble in the common Way ; and gives the Anfwer 
accurately enough. 

Thus in .66, 8 times 6 is 48, the 4 are Pints, and the 8 of the 
Product added to 6 in the 2ds place is 14 ; 4 times 14 is 56 j the 5 
are Quarters of Pintsor 1} Pints, which with the 4 is 54 Pints, &c. 

9. To 


Gall. Pints, qrs. 
.19 = 1:2 
.28 = 2 : 1 

•37 = 3 : — 
•46 = 3 : 3 
.55 = 4 : 2 


Gall. Pints, qrs. 
.64= 5 : — 

•73 = 5 : 3 
.82=6:2 

.91 = 7 :i 
.11 = — :a 


Gall. Pints, qrs. 
.34 = 2 13 
•7i = 5 s a 

.66 = 5 : 1 
.88 = 7 : -v- 
.99 = 8 : — - 
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142 Reduftion of Decimals'. G hap. III. 

9. To find the Value of the Decimal of a Barrel of Beer very briefly , 
and accurately. 

Rule.] Multiply the given Decimal by 4, cuU off from the Product 1 left 
than the Decimal places given ; then fubftraff every Digit in the Produff 
from its right band Digit , and the Remainer is the' Value fought in Gallons 
and Parts. Thus 
in the 3d Exam- 
ple, the Pro- 
duct of .9876 
by 4 is 39.504 
( cutting but 3 
off, according 
to the Rule ) : 

Then I begin 
with 4, and 

take that from (o) which I fuppole next it towards the right hand, 
that is, from 10, refts 6 i 1 borrow’d and o (in Tens placed is 1 
from 4 (in Units place) there refts 3 ; 5 from 10 refts 5 ; 1 borrow’d 
and 9 is 10 from 15 refts 5 j 1 borrow’d and 3 (next the left hand. 
Column 2.) is 4, from 9 refts 5, and o from the laid 3 refts 3 
which faid Refts are the Anfwers m Column 3, viz. 35.5536. 

10. The 2 fhort Rules above being obferved, the Decimal of a 
Barrel is found in Gallons, Pints, and Quarters of a Pint, very con* 
cirely thus : 

Example 1. Example 2. 

Barrels Beer .19765 BarrelsBeer .8764 


Examples. 

Anfwers. 

Examples. 

Anfw. | 

Barrels .' Produffs. 

Gallons. 

Barrels: Products Gallons] 

•1234 

4-936 

4.4424 

.2 r 

8.8 r 

8. 

.5678 

22.712 

20.4408 

•5 r 

22.2 r 

20. 

.9S76 

39-504 

35-5536 

•7 r 

31. 1 r 

28. 

•5432 

21.728 

*9-555 2 

.9 r 

39-9 r 

36. 


7.9060 

-Refts Gallons 7.1 1540 
Pints o 


.6 f Quarters of a 
* \ Pint andParts. \ 


35-056 
Refts Gallons 3 1 .5504 

Pints = 4:2 quarters Pints. 


I have contrived thefe 2 laft for the Ule of his Majefty’s Officers 
t>f Excife, where they may almoft by Infpeition fee the Value of 
the Decimal of a Barrel, to the 10th part of a Pint. 

11. A moft concife and eafy Way to find the Value of the Decimal of* 
Pound Averdupois Weight exaffly. 

Rjde 1.] This may be done:by this Rule : Multiply the Decimal 
given by 3, and cut off the Product 2 places fewer than are in the 
Decimal given * from .that Product fubftrad .a 7th of itfelf i then 
take a iff of the Remainer, (which you may do, only putting 

down 
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Sect.IL Redu&ion of 'Decimals. 

down the Quotient, which are Ounces ; and the 
Remainer (lefs i) are Drams, per this Example. 

2. But the Rule to be infifted upon as more brief 
and accurate, is this: Multiply the given Num- 
ber by 8, and double the Product of every a Di- 
gits as you go on, and the Product is Ounces and 
Parts. Then multiply in like manner the Parts 
of an Ounce, and the Produd is Drams and 
Parts. 

* Example i. 

Given = lb .924 

Anfw e r.f Ou nc K =. 4.784 
l Drams = j 2. 544 


Example 2. 

lb .567 

Oun. = 9.072 
Dr. = 1. 152 


* 4 * 

.924 

277.2 

39-6 


237.6 


5 14:12 3 . 

Example 3. 

lb .234 
Oun. = 3.744 
Dr. = 1 1 .904 


Or if it be thought burthenfome to the Mefnory to multiply by 
8, .as per the Rule above,' if will be more eafily done thus : 

. Rule 3.] Multiply the Decimal given by 6, and after you have added 
the ‘Tens carried (as ufual ) add thereto the Digits next towards the right 
hand of that which you laft multiplied , and put down what is above 10 
(as commonly ): But when you have multiplied the Digit next the left hand , 
add the Tens carried to that Digit. For inftance, in the firft Example a- 
bove fay 6 times 4 is 24, put down 4, and carry 2 •, 6 times 2 (the 
next Digit) is 12, and 2 carry’d is 14, and the 4 in Units place is 18, 
put down the 8, and carry 1 j 6 times 9 is 54, and 1 carry’d is 55, 
and 2. (the middle Digit) is 57 *, put down 7, and add the 5 carry’d 
to the 9 laft multiplied, and that makes 14 : which I take to be 
the moft concife and eafy Method that this thing is capable of, un- 
lefs as by the following 

Rule 4.] Take the Primes place for fo many Ounces, Halfs and 
Tenths of an Ounce j Seconds place for fo many 2.5 Drams ; and 
Thirds place for fo many Quarters of a Dram. 

Example. In .924 lb .9 is 9 5 , 9 Halfs, and .9=? 14: 6 3 . 
2 in Seconds place is 2 times 2.5 or 5 3 » and 4 in Thirds place 
is 1 3 = *4? 12 3- 

12. The mojl eafy and fhort Way of finding the Value of a Decimal of 
1 lb Troy Weight in 5 , dw. and grs. 

ifty Multiply the Decimal given by 2, and add what is carry’d, 
and the Digit next the right hand (as in the third Rule) gives the 
Ounces. 

. 2 dly, Twice Primes place in the next Decimal of Ounces is fo 
many Penny-Weight, and evdry 5 in the Seconds place is 1 more. 

Zdly t 
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144 Addition of 'Decimals'. Chap. IIIJ 

3 dly> What the Seconds 
place is under or above 5, 
and the Thirds place take 
half thereof for Grains. 

But if they are 25 or up- 
ward, dedudt 1 i if 38 or 
upward, deduct 2. And if 
the Digit in Thirds place 
be an odd one, you may 
deduct only the odd one. 
at 25, and 1 and the odd one at 38, &c. 

Sect. III. Addition of Decimals. 

T HIS Rule has no more difficulty than that of one Deno- 
mination in whole Numbers : obferving, 

• 1. To place the Decimal Places next the Point, or the fever&l 
Places next the left hand, and the Points themfelves, &c. one un- 
der another, as in the Examples. 

2. If the Decimals to be added exceed not 5 in number, it is 
fufficient if they confift of 5 places where the Sum is not to be mul- 
tiplied by any thing ; but where it is to be multiplied, you muft 
obferve the Rules given in the beginning of Divifion, Sett. 6 . of 
this Chapter. And if Decimals ofa Pound Troy are to be added, 
the Decimals .to be added ought to confift of at leaft 6 places : But 
if the Decimals be compleat, it is no matter how few the places be. 

Example 1. 

• 9 2 5 * 

> 0775 ’ 

• 5 ’ 

.2 S’ 

. ’ 75 ’ 

.05. 

.125. 


Sup* 2.6775. 


Decimals of a 
Pound Slerl. 
.9. - 

.05. - 
.125. - 
’ 75 ’ - 
’ 775 ’ - 
. 65 - 


Example 2. 


825. 

l 5 ’ 


Value in 
Specie. 

18 j. — 

1 : — 
2: 6 
* 5 : — 
15: 6 
13 : — 
16:6 
3 : — 


Sum 4-225. =x /. 4 : 4 : 6 Sum Proof. 

3. But 


Examples. 3 . dw. gr. 
ib .5642 or 6 : 1 5 : 10 
3 6.7704 do this by Infpe&ion. 

ib .9782 or 11 : 14 : 18 | dw. gr. 
3 11 -7384 by InfpelUon is 14:18 
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Sect. III. 'Addition of Decimals. 1 4 j 

3. But becaufe the Decimals that occur in Practice aregenerally, 
if not always promifcuous, that is, neither all compleat Decimals, 
nor infinite, (certain or uncertain) therefore Examples of fuch mixt 
will be the molt ufeful. 

Example 4. 

Of a mixt Number. Promifcuous Decimals. 

-'7565 

.6 r 

-72939 
- 5 - 

•*7234 

•97548 
.9 r 
.87654 


Example 3. 
a mixt Number. 
198765. 
19876.5. 
1987.65. 
198.765. 
19.8765. 
i. 9 8 7 6 5* 


Sum 220849.77915. 


Example 5. 
Promifcuous Decimals , 
&c. 

.9666666 

.12345 

7.6777777 

4.00276 

.9879879 

.12729 

.9. 


.25. 

.09842 14.78593 Sum. 

: or 14.7859324 r 3 

{ Sum=5. 44447 
or = 5.444486 r 1 

By the 3 firft Examples you fee how eafy the Addition of Deci- 
mals is, when placed as they ought to be, and fo many are cut off 
for Decimals in die Sum, as are the greateli Number of places of 
thofe given j which is fufficient for the underftanding of this Rule. 

. But becaufe fome have made a difficulty where there was none, 
by talking much of repeating Numbers ; I have given the two laft 
Examples, to Ihew that the common Method is accurate enough, 
without taking Notice of repeating Digits as differing from others. 

In Example 4. there being 2 Decimals confiding or repeating Di- 
gits, I put down only thofe next the Point, and fum up them, id 
faying 9 and 6 is 15, and 1 carry’d (Tuppofing the 9 and 6 which 
repeat were placed 2 places more to the right hand than 5 places, 
die greateft Number given) is 6: which I put down as you fee 
in the lowed Line, and fay 1 and 2 is 3, and 4 is 7, and 8 is 15, 
and 4 is 19, and 9 is 28, and 5 is 33, and (coming downward a- 
gain at every Series you add upward, with the repeating Digits) 
6 is 39, and 9 is 4.8 j put down 8 and carry 4 to the next Series, 
which makes it. 29, and the 6 and 9 repeating is 44; put down 
4, and carry 4 to the third Series, which makes it 39, and 
the 6 and 9 Repeaters is 54; put down 4, and fo proceed 
in like manner to the Digits next the Points, where the 6 and 
9 are added in Courfc, as being there placed -, fo the Sum 

U is 
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146 Snbjlraftion of 'Decimals. Chap. III. 

is 5.444486 r 1. And if you. had filled only 5 places each with the 
2 Digits that repeat, and had added them as the 3 former Examples, 
the Sum would have been the fame, wanting only .060016, which 
fuppofing even the Decimal of a Pound Troy, is lefs than a 10th of 
a Grain. And in the 5th Example the Difference between the Sums 
having regard to the repeated Digits, and the Sum the common 
Way is fo inconfiderable, as appears by the 2 Sums j not worth no- 
tice, if. the 2d Rule of this Section be obferved. 

I have demonjirated in the 2d Example, by the Addition of the 
Specie anfwering the Decimals, that the Rules for adding Decimals 
are right : I fhaU here fhew that the Rule for adding tbefe is agreeable 
to that for Vulgar Fractions. For example, in adding i&Sb to io%, 
the common Denominator is 100000, the Numerators 36500 and 
96000, the Sum of which is 132500; fo the Anfwer, cutting off 
the Cyphers as ufelefs, is Hoi : and dividing the Numerator by 
the Denominator, that is, cutting off 3 Figures, the 
Anfwer is 1.325 : But the fuperfluous trouble of .365 

putting down the Cyphers being omitted, the Work .96 

of Addition of Decimals is as above, and as per — - 
Margin. " 1.325 

Sect. IV. Subjlraftion of Decimals. 

T HERE is no difference between the Method~bf this and In- 
tire Numbers, obfervingto place the Point of the Subtra- 
hend exa&ly under that of the greater Decimal. Two or three Ex- 
amples will fufficc to lhew it. 

Examples. Example 2. Example 3. 

From .9876 From 98.76 From 9876. 

Take .87654321 Take .08765 Take .1234 

Remains— . 1 1 105679 Remains = 98.67235 Rem. = 9875.8766 

Example 5. Averdupois Weight. 

lb 5 3 

From /. 1. 0976 — or from 1 : 1 : 8.9856 

Take .987 — or take o : 15 : 12.672 

Difference .1106 — « -—or = 0 : 1 : 12.3136 

The 


Example 4. 
From 22345 
Take 97. 

Refts = 26.45 
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Sec?. V. Multiplication of 'Decimals. 147 

The Reafon of the Work of SubftraCtion of Decimals is the fame 
as is faid of Addition, only fubftraCting inftead of adding the Nu- 
merators ; agreeing exactly with the Deduction of Vulgar Fracti- 
ons, in which Method if the Cyphers be negleCted in the Refults, 
the Method falls juft into that of SubftraCtion of Decimals, where 
the cutting off from the Sums, Remainers, Products, &c. is the 
fame as dividing by a Unit with Cyphers (which is the Nature of 
die Denominators of Decimals,) as is fhewed in DiviOon of Intire 
Numbers. 


Sect. V. Multiplication of Decimals. 

T H E R E is no Difference between the Operations here and by 
Integers, but obferve this Rule : 

After the Work is over, you muft fet off fo many Figures towards 
the right hand of the ProduCt, as you have Decimals in both the 
FaCtors. 

But if fo many places are not in the ProduCt fas it will happen 
when you multiply Decimals of fmall Value,) then you muft make 
up that Number by placing. Cyphers towards the left hand of the 
ProduCt next the Point. 


Example 1. 

A Decimal by On In- 
teger. 

.012345. 

9 32 


24690 

37035 

111105 


rT.505540 


Example 2, 

‘ A mixt by a' mixt 
Number. 
9.37241. 

25.324 


3748964 

1874482 

2811723 

4686205 

1874482 


- 237.3469:1084 


' Example 3. 

* A mixt Number by a 

• Decimal. 
36.252. 
.00032. 


72504 

108756 


|| .01160064 

i 

Example 4. 

. A Decimal by a De- 
cimal. 

.12564 r x 
‘ .00009 

.0000113079 r 1 

Now 


Note, That in the fourth Example, be- 
caufe the 4 is repeated a&hfinitum y there- 
fore I fay, 9 times 4 is 36, and 3 (which 
would be carried if you actually put down 
another 4) is 39 i put down 9 and carry 3, 

U 2 
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i4* Multiplication of ‘Decimals. Chtap. III. 

Now if you had put down and multiplied ioo Fours of thofe re- 
peated, fo many Nines would alfo be repeated in the Product j but 
For brevity fake I only put down one of each with an r. 

To multiply mixt Numbers , Decimals y Sec. and to have only fp many. 
Decimals in the Product as you ajfign: And how to avoid all unne~ 
ceffary Figures in fucb Operations. 

Cafe i. A mixt Number by a mixt, as 1.234504 by 9.2123. and! 
to have only 4 Decimals in the Product. 

1.234504 

3212.9. = the Multiplier inverted- 


111105 

2469: 

123 

25 

4 


n.3726 = the Produft. 

Cafe 2. A Decimal by a whole Number, as , 1234504. by 92123* 
and to have 3 places in the Product Decimals. 

.1234504 

32129 = the multiplier, inverted.. 

1 1 1 10536 
246901 
12345 

2469 

370 

11372.621 = the Product. 

Cafe 3. A Decimal by a Decimal, and to have only 4 DyipMl' 
places in the Produdt as .12345 by .92123 

.12345 

.32129. = the Multiplier inverted; 


1111 

25 

1 


.1137 = Ptoduft require £ v. To. 
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Sect. V. Multiplication of 'Decimals* t4$D 

1. To perforin thefe Operations, it is plain that the Multiplier is 
inverted, and Units place put next the left hand, t$c. when you 
place it down to multiply. 

2. The due placing of it is the next thing, which is to put Units 
place of the intire part under that place in the Decimals of the 
Multiplicand, which anfwers that place next the right hand of the 
Decimals you would have in the Produdt: As in' the firft Example, 
becaufe I would have 4 places Decimal in the Produdt, therefore I 
put 9 (the Units given) under the 4th place from the Point in the 
Multiplicand. And in the 2d Example, I put 3 (the Units place 
of the Multiplier given ) under the 3d Decimal of the Multiplicand •, 
and in the 3d Example, becaufe I would have 4 Decimals in the 
Produdt, I put the Digit next the Point in the Multiplier under the 
3d place of the Multiplicand, becaufe there is no intire Number 
to put under the 4th place ; and place all' the other Figures of the 
Multipliers, in a reverfe Order, as per the Example. 

3. Begin to multiply the Figure next the ‘right hand of the 
Multiplier, when placed as per Rules above, into the Figure Hand- 
ing over it, &c. as in the common Way ; ©bferving at the fame 
time what Tens would be carry’d if you multiplied jhe next 
Figure or two toward the right hand, and adding iuch Tens and 
half Tens or upward as Ten, and fo proceed with each Figure in 
the Multiplier that hath another Handing over it, (omitting the 
reH) and place the 1H Produdt of each Figure, viz. what the fame 
is above ten or tens Units, under the Units of the firH Line, £sV. 
and not as in common Multiplication ; which Lines add up, and 
the Aggregate is the Produdt required. The 3 Examples above 
make it plain, and that much Trouble and many fuperfluous Fi- 
gures are prevented. 

Cafe 4 . But it may fometimes happen^ That, as in the following Ex- 
ample, fo~ many places are not in the Sum as you propofed for De*-* 
cimals: in which cafe add 1 or more Cy phers. . 

Thus to multiply .12345 by .234, fee the .12345. 

"Work in the Margin, to have 4 Decimal places- 432. 
in the Produdt ; where the making of j 3 - Digits ■ > 

are faved. . . 247 

Cafe 5. Alfo it may happen , That there are 37 
not fo many Decimal places in the Multi- 5 

plicand as you propofe lhall be in the Mul- " ■ — ■■ 

tiplierv fo that you cannot proceed a & per .0289 = Produdt. 
Rule 2. above: in this Cafe you may fup- 

/ 1 . * 

0 
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I5Q Multiplication of Decimal*: Chap. Hi/ 

ply the place by Points ; thus, to multiply 32.34. . 

32.34. by 7.93245 fee the Work in the Mar- 54239.7 

gin, to bring out 4 places Decimal. r— . 

Thefe are all the Variety I could think of 22638. . 
as to this matter, which are moftly not ex- • 29106. 
tant before that I know of: And the fol- 9?o2 

lowing Compendiums are intirely my own 647 

Contrivance j and if any of them are ex- 129 

tant, I can allure the Reader I borrow’d 16 

nothing therefrom. — — . 


2 5&5354 

New COMPENDIUMS in Multiplication. 

i. To multiply by any Factor under 20 at once. 

Example 3.4567 He common Way 3.4567. 

by -19- .19. 

.656773 Product. 311103 

34567 

The Probation .656773 


2. To multiply by any Fa&or between 100 and 1 10 (cxclufive> 
at once. 

Example 34567 He common Way 34567 

.108 .108 


3733« 2 36 Product. 


276536 

34567 


Prob. = 3733.2 36. 


3. To multiply by any Fadtor between in and 119. (inclufive). 
at once. 

Example .34567 He common Way .34567 


1 1.7. 


1 1.7. 


4*044339 Product. 


* 


Prob, 


241969 

34567 

34567 

= 4 * 044339 ' 

\ 

4. To 
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' 4 - To multiply by any Number between mi and tug (indu- 
live) once# 

. Example 345 67. 

11. 14. 


The common Way = 345 Sy 
11. 14. 


385076.38 = Product 


138268 

34567. 

34567 

34567 

Prob- = 385076.38 


pu&ngoSy &^a! a ° r b " W “ n ,,,U “ d »»9 «U £5 


Example 345 67 

iiuiEr- 


The common Way — 345 67 
in. 16. 


3 8 42467. 7 2 = Product. 


207402 

34567 

34567 

34567 

34567 

Probe — 3842467.72 


6 To multiply by a Fador between 20 and 100 exclufive. 
Example 3 ' 45 ^ 7 ’ The common W^ay — 3.4567 

by ..65 


65 


224.6855 ss Product. 


172835 
207402 
Prob. c= 224.6855. 


Digits^ 0 multII)]y by a F ^ or confifting of a Cypher between two 


Example .34567 
605 


209.13035 = Product 


Ibe common Way = .34567 

605 


172835 

207402 


Prob« s 209.13055 

8. To 
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8. To multiply by a Factor confifting of 2, 8V. Cyphers between 
two Digits. 

Example 34567 . ft* common Way 34567 

6005 6005 


Produd = 207574835 


172835 

207402 

Prob. = 207574835 


9. To multiply by a Factor confiding of fo many Cyphers bo- 
tween two Digits, as there are Places in the Multiplicand. 

34567 

6000005 

Produd = 207402172835 

10. To multiply by any Fador between 100 and 200 i only put- 
ting down the Produd. 

Example 23456 The common Way 23456 

154 i54 


Produd = 3612224 


93824 

- — 117280 

•' 23456 

Prob. = 3612224 


11. To multiply by a Fadof confiding of a Unit between any 
2 Digits. 

Example 23456 *Tbe common Way — 23456 

416 416 


Produd = 9757696 


Thus far by only putting down the 
Figures of , the Produd. . 


140736 

■ 23456 

93824 


Prob. = 9757696 


12. From 
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12. From what is above, it is 
plain that any Number may be mul- 
tiplied by a Factor, being the Square 
of any in the Propofitions above, or 
the Rectangle of any two of them, 
by only making i Line befides the 
Produft. For knowing that 1235 is 
the Product of 65 by 19, multiply for Examp. 2. 
example 34567 by 19 (as per Cafe 1.) proved. 
produceth 656773 ; and that by 65 
(as per Cafe 6.) produceth 42690245, 
the fame as 34567. by 1235. 


*53 

or 34567 
by 66751580 

276536 

172835 

34567 

*7*835 
241969 
207402 . 
207402 


Proof = 2307401865860 


Example 1. Example 2. 

34567 34567 


19 11116 


656773 384246772 

65 6005 


42690245 | Prod.= 2307401865860 


The Faftor6675i58obe- 
ing the Rectangle of the 2 
towards the left hand i there- 
fore 34567 is multiplied by 
66751580, by only making 
9 Figures befides the Pro- 
duct ; which is 32 fewer 
than mult be put down and 
added in the common way. 


•• 13. Or if a Factor or Multiplier confift of the Figures in any two 
of the former Digits, l£c. put down in courfe j the fame may be 
performed as follows : 

12.3456732. Tibe common Wa-j 12.3456732. 

1 1 1166005 1 1 1166005 


741357675660 — the multipd. by 6005. 61 7283660 

137 2 345 ° 3 2 9 12 == the multiplied by 11116. | 74°740392 

740740392 

= 1372419168.6795660= Produft. | 123456732 

123456732 

By this Method there are put 123456732 

down and added 3 8 Figures few- 1 2345673 2 

er than in the common way. — ■ ■ 

See alfo the Proof of the laft | Proof = 1372419168.6795660 
Example in the Book fave one, 
where 9 Places are multiplied by, and only 5 Lines made. 

X 14. To 
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154 Multiplication of Decimals. Chap. III. 

14. To multiply by a whole Number confifting of any Digit re- 
peated any number of times, as fuppofe by 7 repeated 8 times. 

12345678932 Common tFay 1234*5678932. 

77777777 77777777 


86419752524 


960219462886694164 Product. 

Note, This Invention is fo much 
lhorter than the common Way, 
that in this Example there are 77 
Figures fewer. 


86419752524 

^6419752524 

86419752524 

86419752524 

86419752524 

86419752524 

86419752524 

86419752524 


Proof — 960219462886694164 


15. To multiply by a Decimal confifting of any Digit 
ad infinitum, very eafily, briefly, and accurately. 


Note, This is done with 84 Fi- 
gures fewer than the common 
Way, and is about too nearer the 
Truth. 

In this Cafe cut one place more 
from the Product than the Deci- 
mal Places in the Multiplicand, for 
Decimals of the Product ; or fo many more than one as there are 
Cyphers before the repeated Digit of the Multiplier. 


12345678932 
• 777777 77 > &c> 

86419752524 
Produft 96o2i94724.8ri 


16. To multiply by a mixt Number, 
of Digits repeated. 

Example. 

as 12345678932 I 

by = 7777-7777&C. 


confifting of any Number 

For Proof of this. 

12345678932 
by 7777. 


by 7 = 86419752524 
Prod, = 96021947248888.8 r 1 


,, — 96012345054164 

andby 96021947248 


Sum as 96021947248888.8 r i 


DireRicn* 
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Sect.V. Multiplication of 'Decimals. 

Directions concerning the 1 6 Compendium s above. 

As to Compend. i.] Ic is performed as in common Multiplication 
by 9, only adding the Digit toward the right hand of every one 
that you multiply by the 9 ; and when you have multiplied the laft 
in order, add what you carry to that Digit next the left hand, and 
that gives the 2 laft in the Product. 

Compend. 2.] Work as in the laft, only with this difference, that 
you mult add the 7 in Units place to the Product of 8 by 5, and 
the 6 to the Product of 8 and 4, &V. Laftly, add what you carry 
to the 4, is 7, and then put down the 3 next the left hand. 

Compend 3.] When there is 1 in Units and 1 in Tens place, be- 
fides a place Decimal, or 1 14, 1 16, 1 17, &V. you mult add to each 
Produft of every Digit multiplied by 7, the 2 next Digits (landing 
towards the right hand, when there are fo many. As to the Pro- 
du£t of 6 by 7, I add the 7 next the 6 j and then fay, 7 times 5 
is 35, and 5 carried is 40, and 6 is 46, and 7 is 53 ; put down 3, 
and carry 5, &c. Laftly, when you have multiplied the 3 by 7, 
and added the 4 and 5, add the 3 carried to the 3 and 4 is 10, and 1 
carried and 3 is 4. 

Compend 4.] This is performed as the laft, only adding 3 Figures 
(when you have fo many,) (landing toward the right hand of every 
Digit which you multiply by the 4. And at laft the 3 carried is 
added to 3, 4 and 5 is 15, and th 9 1 carried (the 5 being put in 
the Produft) added to the 3 and 4 make 8, which put down, and 
the 3, as you fee in the Example. 

Compend. 5.] Whereas here you have 4 Units towards the left 
hand, you muft add 4 Figures (when you have fo many) (landing 
towards the rjght hand bf every Digit you multiply by 6. And 
what is carried muft be idded to the 4 places next the left hand of 
the Multiplicand at laft, and then 3 and then 2, and then put the 
3 in the Multiplicand down. 

Compend 6.] Say, 5 times 7 is 35, 5 and carry 3 \ 5 times 6 is 30, 
and 3 is 33, and o times 7 makes 75 ; put down 5, and carry 7, 
and fay 5 times 5 is 25, and 7 is 32, and 6 times 6 makes 68 ; puc 
down 6, and carry 6, and fay 5 times 4 is 20, and 6 is 26, and 6 
times 5 makes 56 j .put down the 6 and carry 5, and fay 5 times 3 
is 15, and 5 carried is 20, and 6 times 4 makes 44 •» put down 4, 
and fay 6 times 3 is 18, and 4 is 22. 

Compend. 7.] In this Example, becaufe there is a Cypher between, 
you muft multiply the two firft as ufual, and to the Product of the 
S in the 3d add what is carried, and the Product of die 6 in the 

X 2 firft 
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1 5 6 , Multiplication of 'Decimals. Chap. III. 

firft of Units place of the Multiplicand. Then to the Product of 5 
in the 4th add what is cajrried, and the Product of 6 in the 2d or 
6, Oft. and laftly multiply 4, then 3 by the 6, and put the Produdk 
down. 

Compend 8. Multiply as ufual to multiply the 4, then fay 5 times 

4 is 20, and 2 is 22, and 6 times the 7 is 64, 4 and carry 6 * 5 
times 3 is 15, and 6 is 21, and 6 times the 6 (or 36) makes^7 i 
put down the 7, and multiply the 5, 4 and 3 by the 6, adding^he 

5 carried. 

Compend. 9.] In this and the like Cafes there is no more difficulty 
than in multiplying by a Angle Digit j for the Number of Cyphers 
being equal to the places in the Multiplicand, the Product by the 

6 falls juft to the left hand of the Produft by the 5. But if the Pro- 
duct of the Digit next the left hand by that in Units place, and 
what is carried be lefs than 10, then a Cypher muft be put down 
between the two Products. 

Compend. 10.] This is performed by confidering the Nature of 
the Operations of thg firft and 6th Compendiums. For 4 times 6 
is 24, 4 and carry 2 ; 4 times 5 is 20, and 2 carried and 5 times 6 
makes 52, 2 and carry 5 ; 4 times 4 is 16, and 5 is 21, and 5 times 
5 is 46, and 6 in Units place makes 52, 2 and carry 5 ; 4 times 3 
is 12, and 5 is 17, and 5 times 4 makes 37, and 5 (in Tens place of 
the Multiplicand) is 42, 2 and aarry 4 : 4 times 2 is 8, and 4 is 12, 
and 5 times 3 makes 27, and 4 (in Hundreds place) is 3 1 ; put 
down 1 and carry 3. Then (having multiplied all by the firft Fi- 
gure) I fay 5 times 2 is 10, and 3 carried is 13, and 3 in Thou- 
fands place is 16 ; 1 time 2 is 2, and 1 carried is 3. 

Compend. 1 r.] This is performed as the laft, only inftead of ad- 
ding the Digit next the right hand, Oft. to the Produft of the fecond 
Figure in the Multiplier, you muft here add it to the Product of 
the firft Figure, becaufe the 1 ftands next that Digit *, and then you 
keep to the ift and 6th Compendiums, as in the laft. 

Compend 12.] By this Compendium is fliewn how to multiply by 
66751580, or other large Number produced by the Multiplication 
of 2 or Square of one known Number, by only making 1 Line be- 
fides the Product. The Example is that of the 5th and 8th. 

Compend. 13.] This is likewife an Example lhewing how the 
Work of Multiplication by large Numbers may be lhorten’d, by 
dividing fuch large Number into 2, 3, Oft. fuch Numbers as fall 
within fome of the abovefaid Rules: as 111166005 I divide into 
two Multipliers, mi6 and 6005, Of), done at twice. 

CompttHL 
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5 e c t. V. Multiplication of \ "Decimals . 157 

Compend. 14.] This Compendium is performed, firft, by multi- 
plying the given Number by one of the repeated Digits, as in the 
Example above the Produdt is 86419752524, from which the gene- 
ral Product is found thus; Add that Product from the right hand 
toward the left, and fay 4 and 2 is 6, and 5 is 1 x, (put down the 4, 

6 and 1, and for every 10 you arrive at, put 1 to the Sum more 
than what is wrote down) and 1 is 12, and 2 is 14, and 5 is 19, 
and 7 is .26, put down the 4, 9 and 6 ; then adding 1 more for 
the 2d 10, I fay, and 1 is 27, and 9 is 36, and 1 (for that 3d 10) 
is 37, and 1 next the 9 is 38 ; fo I put down .the 6 and 8. 

Then becaufe I have added as many places as are irt the Multi- 
plier, I leave out Units place (4) and add from 2 in Tens place to 

4, the 3d Figure from the left hand inclufive, which with the 3 
carried (part of the faid 38) makes another 38 ; put down that 8, 
and carry 3, fo adding that to 5, &c. to 6, the 2d Figure from the 
left hand (leaving out the 2 firft Figures next the right hand) that 
Sum is 42 ; I put down the 2, and carry 4, adding that to 2, (the 
4th from the right hand, leaving out the 524) and fo forward to 8, 
next the left hand inclufive, the Sum is 46 : I put down the 6, and 
add the 4 to the Figures between 5 and 8 inclufive, (leaving out the 
2524) arid the Sum is 44 , I put down 4, and add 4 to the Figures 
between 7 and 8 inclufive, ( leaving out the 52524, and fo every 
time I leave out 1 more) as 4 and 7 is 1 1, and 9 is 20, &c. to 8 
makes 39; put down the 9, and add 3 to 86419, as they ftand 
from the right to left, as before, and the Sum is 31 : put down 1, 
and add 3 to 8641, as taught before, and the Sum is 22 ; put down 
the 2, and add 2 to the 864 as aforefaid, and the Sum is 20 ; o, 
and carry 2 and 6 is 8, and 8 is 16 ; put down 6, and fay 1 and 8 
is 9 : fo have you the Anfwer only by eafy Additions. 

Compend. 15.] If the repeated Figure be a Decimal for the Multi- 
plier, I multiply as before to gain the 86419752524 *, whence the 
Produft is found, firft by adding that whole Line from the right to 
the left hand, which makes 53 : I add the 5 to the 3 is 8, which I 
put down for the repeating Digit of the Produdt. Then add the 5 
carried to 2 (in Tens place) and that to the reft of the Line to- 
wards the left hand makes 54 ; put down the 4, arid carry 5 to the 

5, (in Hundreds place) C?c. adding all toward the left hand as be- 
fore, leaving out 1 toward the right for every Digit put in the 
Sum: which is a moft eafy and brief Way i)f anfwcring all Quc- 
ftions of that kind. 


Comptni. 
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Compend. 16.] If the Multiplier be a repeated Digit and a mixt 
Number, and the Multiplicand an intire Number, you have nothing 
to do more than in the laft Compendium : only to put fo many of 
the repeated Digits toward the right hand of the integral part of 
the Product, as there are places in the integral part of the Multi- 
plier, as in the Example 16. above. 

A fecond Example of the 16th Compendium, to multiply 1234 
by 333 - 3333333 * & c - or 333.3 r. See the Operation. 

Multiply 1234 Proved thus-— 1234 

by — 333-33333333* as per 15th b y .3 .3 r 


3702 


4 ” 333 -3 r = Product. 


is = 41 1.3 r 1 
and by 333 =410922 


Sum = Proof = 41 1333.3 r 

In this (as the lad;) having multiplied the 1234 by 3, it produces 
3702, which I add from tne right hand towards the left, and the 
Sum is 12 ; fo 2 and the t is 3 = the repeating Digit, and 1 car- 
ried added to o, 7 and 3 is 1 1 : 1 put 1 down, and carry 1 and 7 is 8, 
And 3 is 11 j put j down, and carry 1 to 3 makes 41 1.3 r; and be- 
caufe there are 3 places Integers of the Multiplier, I therefore put 
3 places of the repeating Figure towards the right hand of the 41 r, 
makes 41 1 33 3. 3 r ’ the true Anfwer, as by tne firft Example and 
Rules for working the fame under the laft mentioned Compendium. 

Or if there be Decimal places in the Multiplicand : you may o- 
mit fo many of the repeating Integers in the Produft : as in die a- 
bove Suppofition 1.234, then the Produdt will be 41 1.3 r as per the 
Rule under the 15th Compendium. 

17. Or if it fhould be fuppofed (tho* fuch a thing does not often 
happen) that the Decimal Digits repeat in both the Fadtors : then 
'work as under the 1 5th Compendium, and to that Refult add the 
Produft by the next, &c. Digits, putting down what would be 
carried if the Decimal Digit were really repeated. 


Example 3.6 r 
4-3 r 

Product —no 


Sum = 1.22 rl 
Produtt = i4.6r j 

Sum = Anfwer = 15.8 r 1 


Proof 3t = V 


4 j = Y 

and V by Y = ^ = 15.8 r 1 


18. But 
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Sect. V. Multiplication of 'Decimals. 

1 8. But if the repeating Digits in both Factors begin after the 
Primes place, faltho* the Cafe may rarely happen) you may proceed 
as in the following Example. 

To multiply 27.16 r 1 by 5.23 r x. 

27.1666666, £s?r. 

5-2 3333333. fcfc ' 

.8150 = Product by ,03 In 27.16 r x 

.905 r 1 = Sum of the laft line, as per 15th, &c. Compend. 

5.433 r 1 = 27.16 ri in .2 

*35- 8 33 rI = 2 7- l6ri “5 

i42.i72ri = the true Produtt, or Sum of the three laft Lines. 

But if the Product of 3 by 6 and what is carried had not amoun- 
ted to even Tens fas here 20) then the Digit in Units place of the 
1 ft Product will repeat, andmuft be fo confidercd in adding them 
thus * 

27.17 r 
by 5.23 r 

.«i53r 1 


.90592 r 3 

5-435 r\ 
135.8 r x 


142.23037 r 3 

In this Cafe I fuppofe 3 repeated fo often in .81 53 fas .81533) 
till by adding, it brings out the .90592, and ihews the repeating 
of the 592. 

I need fay no more to illuftrate the laft Example *, and having 
now finifhed what I thought might be of real ufe in Operations of 
Multiplication, whether by Decimals or Integers ; I fhall not 
trouble my Reader with ufelefs as well as troublefome and tedious 
Speculations. But for the Solution of all Queftions in Practice, as 
of Concrete Numbers, I refer to the third Rule in the next Se£t. (6.) 
for making your Decimal longer or fhorter, as occafion requires, 
according to the Greatneis of the Number by which fuch Decimal 
is to be multiplied : for which purpofe a Table is there inferred, to 
direft on almoft all Occalions. 

Thffc 
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Thefe 1 8 Compendiums, as well as the 3 or 4 Cafes preceeding 
them, are new to me i tho* I am fince my writing them informed, 
that one or two of the firft and molt eafy of thefe Compendiums 
are in Mr Leyburn'% Arithmetic ; however that be, I have no reafon 
to omit any, as being my own Contrivance. 

Thefe Operations, altho* at firft they may feem difficult, and to 
burthen the Memory ; yet I can allure the Reader, that by Ufe 
they will become as eafy as common Multiplication, fas I know by 
Experience) and that they very much abbreviate the Operations, 
cannot be deny’d: nay, many of thefe new Compendiums are not 
only fhorter, but eafier and more accurate than the common Way. 
And I doubt not but thefe, and thofe many in Reduction of Deci- 
mals, being new and great Improvements, will be accordingly re- 
ceived by the Ingenious. 

That Multiplication of Decimals is done by the fame Rule as 
Vulgar Fractions. 

To inftance in multiplying .126 
by .74 : According to the Rule of 
Vulgar Fra&ions, the Produft of 
the Numerators is 9324, of the 
„ Denominators 100000, the new 
Fraction jM 3 $o as a Vulgar ; or 
as a Decimal, by the Rule in No- 
tation, .09324, that is, 9324 be- 
ing divided by 100006, quotes 
.09324. 

Hence appears wherein the Pre- 
ference of the Decimal Fraction con- 
ftp: As, 

1. In the eafy Multiplication of 
the Denominators, which is only putting the Cyphers of the one 
toward the right hand of the other. 

2. In that the Decimal can be expreffed without its Denomina- 
tor. And, 

3. In Cafe of finding the Value of the Decimal Fra&ion, the 
dividing by the Denominator is done by Infpe&ion, which in Vul- 
gar Fractions often requires a tedious Operation, &V. 

Sect. VL 


*74} Numerators. 
93 2 4 Product. 

Denominators 1000 
l 100 

Product = 100000 

that is iloooo as Vulgar, 
or .09324 as Decimal. 
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Sect. VI. Divifion of Decimals. 

T HIS Rule is the fame, as to the Operation, with Divifion 
of Intire Numbers *, but it muft be obferved, 

i. To know bow many Cyphers to add to the Dividend, that fo the 
Quotient may have a competent Number of Decimal Places , take this 
Rule. Confider how many Decimals will fuffice to be in your 
Quotient, (upon the Foundation of the Rule of Decimals, as per the 
little Table following the next RuleJ and add that Number to the 
Decimal places in the Divifor, and then make the Decimal places 
in the Dividend equal to that Sum, by putting Cyphers toward the 
right hand, if need be. 

2. ‘To know (when the Work of Divifion is ended ) how many Places of 
the Quotient are Decimal. 

Rule. The difference between the Decimal places in the Dividend 
and Divifor, are the Decimal places toward the right hand of the 
Quotient. 

IJut if fo many Places be Jiot in the Quote as the faid difference 
is, you muft make up that Niynber by prefixing Cyphers towards 
the left hand, as per the Rule in Reduction. 

* I could here give another Rule for this purpofe, but it not being 
fo intelligible and ufeful in all Cafes, the inferring of it may only 
ferve to hinder the Learner in his Progrefs : I therefore omit it. 

A few Examples will enable the Reader to apply the Rules above, 
and fully to underftand Divifion of Decimals} as in the 9 Cafes 
following. But firft obferve, 

3. The Number of Places in a Decimal fufficient, when to be 
multiplied as followeth. 


1 In the Decimal of\ 

In the Decimal i 

In the Decimal 1 

In the Decimal ‘ 

In the Decimal of 


1.1. 

Sterling. 

of 1 Shilling • | 

of i lb. Troy* | 

of i lb. Averdu . j 

1 Parrel Beer. 


| Pla- When to be i 

P/a - 

When to be Pla - | 

When to be 

Pla- 

When to be 

Pla- 

When to be 


ces 

multiplied 

ces 

multiplied 

ces 

multiplied 

ces 

multiplied 

ces 

multiplied 


fuffi- 

by tbefeor 

fuffi- 

by tbefe or 

fuffi- 

by tbefe or 

fuffi- 

by tbefeor 

fuffi- 

by tbefe or 


dent . 

under • 

cient . 

under. 

cient. 

under . 

cient . 

under . 

cient , 

under. 


9 

1 000000 

9 

2000Q000 

9 

190000 

9 

4000000 

9 

. 3800000 


Without to - 

8 

1 00000 

8 

2000000 

8 

19000 

8 

400000 

8 

3S0000 


png r Unit 

7 

10000 

7 

200000 

7 

1 900 

7 

40000 

7 

38000 


:/ the lead 

6 

1000 

6 

20000 

6 

190 

6 

4000 

6 

' 3800 


Denotmna- 
■> . . 

5 

100 

5 

2000 

5 

! 9 

5 

400 ' 

5 

380 


tv n. 

4 

10 

4 

200 

+ 

*•9 

4 

40 

4 

38 


Vid. alp 

1 3 

1.0 

3 

20 



3 

4.0 

3 

3-8 


Cafe 5. 



2 

2.0 




i 



J 

above. 


Y I have 
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I have inferted this Table, that you may not run your Decimal 
to more places than are abfolutely neceflary. 

To apply the firft and fecottd Rales oboist. 

Examples. To divide a mixt Number by a mixt, as 237.34691084 
by 25.324. 


Example 2. To divide 11.50554 by 
by 932, fo that fix places Decimal may 
f be in the Product. 

932)1 1.505540 (.01 234 j — Quotient as per 

the two Rules a- 

bove, adding one 
Cypher to the 
Dividend. 


* 5 - } *4)257. 34691084(9.37*41- 


9 4309 
*®337* 


2 185 
3215 


61030 

IO3828" 


4 I 94 

4660 


1476 


>9*7 


U 

Example 3. To divide .1234567 by .321, a Decimal by a Deci- 
mal, and to have feven Decimal Places in the Quote. 

Here according to the firft Rule above,, 
to have 7 places m the Quotient, I muft 

have 10 in the Dividend, which I make .3*1). >334567000 (•3*4 6QO i 

the other places up by adding 3 Cyphers. 1111* 

2. According to the 2d Rule, I point 
off 7 Decimal places in the Quote, be- 
caufe that is the difference between thofe 
places in die Dividend and Divifor. 

Example 4. To divide a Decimal by ft 
whole Number, as .463 by 3214, and to 
have 8 Decimal places in the Quotient. 

Examples. To divide a whole by a mixt 
Number, fo as to have 9 places in the 
decimal Part of the Quote \ as 9 by 3.214* 

4 . 214 .) Q. OOOOOOOOOOOO (2.8002489II 

* • = the Quote 


1000 

37 


3214). 46300000 (.00014405 
14160 


257 20 


13040 

18400 

2130 


8000 



Example 
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Example 6. To divide a whole Number by a whole, and to hav® 
10 Decimal Places in the Quotient ; as 5 by 365. 

365) 5.0000000000 (.0136986301 

Example 7. To divide a 
mixt Number by a Decimal ; 
as 1.25999 by .002 : and to 
to have 4 Decimal Places in 
the Quotient. 

.002) 1.2599900(629.9950 

Half the Dividend gives the 
Figures of the Quote. 

Example 8. To divide a 

whole Number by a Decimal, . 

as 999 by .00013 i and to have only 3 Decimal places in the Quote. 

.00013) 999.00000000 (7684615.384 

Example 9. To divide a 
Decimal by a mixt Number, 
as .5 by 7.5 i and to have a 
places Decimal in the Quo- 
tient : which are fufficient in 
Cafe of Decimals of a Gallon, 
and the Quotient not re- 
quired to be multiplied by 
any thing ; as follows. 

7 - 5 ) - 5 °° (-° 6 r 


50 

Thefe are all the Varieties that can happen in Divilion of Deci- 
mals : And the Exemplification of the two Roles firffc above, ap- 
pear at one View thus. 


Y 2 *b* 


89 


no 


60 


80 


20 


70 


50 


no 


60 

8 Reft* 


l 35 ° 
2 55 ° 
3600 


315 ° 
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Cr- 

V.O 


Dividends 

Cyphers added 

Quotients', having Deci- 

O 

Divifors. 

given . 

as per Rule 

mals , as per Rule 2. 

1 

25-3*4 

237-34^91084 

1 . above. 

9.37241. 

2 

93 2 - 

11-50554 

O 

.012345. 

3 

.321 

.1234567 

OOO 

.3846003 

4 

3214. 

•463 

OOOOO 

.00014405 

5 

3-214 

9- 000000000000 

2.800248911 

6 

3 6 5- 

5- 

OOOOOOOOOO 

.013698630* 

7 


1.25999 

OO 

629.9950 . 

8 


999. 

OOOOOOOO 

7684615.384 

9 

L_li 

•5 

OO 

.06 r 1 


Of Decimals by way of Vulgar Fractions. 

To work any Queftion fo as to give the Anfwer exquifitely ( without 
omitting any thing ) by Decimals, .as well as by Vulgar FraRions. 
[Note, 'This is my own Thought , . as the reft of what is new in De- 
cimals is.] 

It has been one great Objection againft Decimals, that where the 
Decimals in Quotients happen not to be compleat, but'inBnite, the 
Anfwer cannot be exhibited "fo accurately, as td De truly ; faid to 
be the whole Truth'f ButthiS is ealily folved, by corifidpring the 
Nature of the Rethamers in the dividing and" making a Fraction of 
that and the Divifor. 

So that the Proof-of this depends both upon V ulgarand Decimaf 
F raft ions worked promifcuoufly, or of Decimal worked by way of 
Vulgar Fraft ions. 

To inftance in- Ex ample 3. foregoing, the true Quote (as in the 
Margin below is proved) is = .3 846003 • Si2 - iiLA *7Vi : For the 37 
is what remained in dividing the laft part of the Dividend; and be- 
fides the 2 places next the right hand thereof,, there being 8 mQre 
Decimal places towards the left hand, therefore fo many Cyphers 
are in the Numerator of that-part exprefied by way of Vulgar Fra* 
ftions, which mull always be obferved. 

The’Truth of this appears by reducing this mixt Number to one 
Fraftion : for the Produft of .3846003 multiplied by the Deno-. 
minator.321, produceth .1234566963 ; to which adding the Nu- 
merator, the Sum is .1234567 : - which placed over the Denomina- 
tor 
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Sect. VI. 'Divifion of Decimals. i6j 

tor .321, gives the Fraction anfwer- .3846003 


.321 


add 


{'■O 


234566963 
00000003 7 


able to the Arft propofed Queftion 
in Example 3. 

And by the fame Rules the Quote 
or Anfwer in the 4th Example is to be 
expreffed thus .00014405 
Which if reduced into a Angle Fra- 
ction, as before, is jtH. 

So likewife the accurate Anfwer 
or Quotient in Example 5. is .2800248911 

t° 3 .J.* 

In Example 6. the exaCl Quote is confequently = .0136986301 
■e°o p ° °o. Aj. . or t j le R u i es above in a Ample Fraction for 
Proof. 


Sum .1 234567000 
■ or •---M-i-f-f for Proof. 


^ reducible 


In Example 8, The precife Quotient is 7684615.384*^^37!. 
Or by reducing the 2 forts of Fractions to one Fraction, the whole 
will itand thus 7684615:1337! without any lofs ; which (for 
Proof) is reducible to .OO'It?. 

Laftly, In Example 9. The true Quote is .0666 r 1 , or rather 
„o6*M' ; whofe Value (if the Fraction of a Pound) is known to be 
16 d. We will try if it will prove fo by the Method fliew’d above. 

The 50 remaining (by. the Rule relating to the third. Example) 
is .050, there being 1 more place Decimal towards the left hand 
beAdes the 2 places in the 

Remainer : 10 that the The new FraCt. = .5 /. 7.5 *) . 

.0 6J.j includes the whole 7.5 .06 j * 

Anfwer without any Lofs, — 

as per the Work in the Mar- The Value is thus . .450 1 

gin ^ and is reduced to ?:f, found, as of Vulgar ; .05 J • a * 

•5 1 • 

20 .500 Sum. 


7.5) 10.0(1 s. 


2.5 - 
1 2 


7.5) 30.0 (4 Pence 


o 

If 


wnoie value, as per vul- 
gar Fractions,' having re- 
Ipeft to the Points, : as in 
Multiplication and DiviAon 
of Decimals, is 1 s. 4 d. 

3. Note , That to divide 
any Decimal, Whole, or 
Mixt Number by a Unit 
with Cyphers, is only to 
remove the Point fo many 
places towards the left hand, 
as there are Cyphers. Thus, 


Digitized by UjOOQle 



164 Rules of Proportion by Decimals. Chap. III. 


If io divide 98765.4 the Quote is 9876.54 


roo divide it, — — — — 987.654 

1 000 — 98.7654 

10000 — — — 9.87654 

100000 - — — .987654 

1000000 — .0987654 


4. Or if 60 divide 98765.4 the Quote is 1646.09 

600 — 164.609 

6000 ' — 16.4609 

60000 — — . — — 1.64609 

600000 — — .164609 


dividing only by the 6, and cutting of lb many from the Quote 
(befides the Decimal Places in the Dividend) as there are Cypher* 
in the Drvifor. 

5. That Dhijion of Decimals is performed as that of Vulgar FraStons. 

As if rioirSoH be divided 
by i&H, the Quote will be 
flte .&.lgg S equal to the De- 
cimal Quote .3 846003, by di* 321) 1 23456700a (,3846003 
ridingthe Numerator by 3 2 1 , 

and cutting as many from the Quotient as there are Cyphers to the 
right of 321, as per Margin. 


Sect. VIL The Rule of Proportion by Decimals. 

T HIS being the fame as in whole Numbers, obferving Mul- 
tiplication and Divifion of Decimals for the proper Rides of 

S unting out the Products and Quotient*} 1 need only give one 
xampTe. 

What is the Intereft of l. 325 : 15 : o for a Year at 4/. 10 s.peo 
Cent, per Annum ? 

The Anfwer is/. 14.65775, as^r ioo. 4.5 :: 323.75 
Compend. 6, &c. or £ 14 : 13 : ii, 4.5, 

by the 6th Rule of the Valuation of 

Decimals. L 14^5775 Anfwer. 

And this puts me iamind of 

Sect. 
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S jj c t. VI1L Uft of'Dtcimsls r# Inter eft* 

Sect. VIII. The Ufe of Decimals in the calculating InlereU 
Simple and Compound. 

I.QIMPLE Intereft is the Intereft of the Principal only, for the 
O Time prppofed. 

II. The true Difcount of Money is in proportion to its Principal : 
As 5 is to 105 (at 5 perCent.) or as 6 to 106 at 6 per Cent. &c. So 
that the Difcount Of any Sum for any time is left than the Intereft 
for that time, and confequently the Difcount of any Sura at any rate 
is found for a Year by this Proportion : 

As 100 and the Rate: is to the Rate: fo any Sum to the Dif- 
count for the fame time. 

III. Compound Intereft is the Intereft of the Principal and of the 
Intereft put together, ( the later not being paid when due, but be- 
comes Principal.) 

1. As to Simple Intereft , there are Laws in moft Countries to af- 
certain it, that no one (hall take more, under the penalty of forfeit- 
ing the Principal, &c. as how ours in 5 per Cent, for what is lent for 
the future. 


To find tbe Simple Intereft of any Sum for a Tear. 

(1.; What is the Intereft of /. 364 : 17 : 5* at 5 per Cent ? 

As 100. 5 : : 364 : 17 : 5^ 

5 Anfw. /. 18 : 4 : toi 

Multiply the whole by 5, — 

' and divide by 100 con- /. 18.24 : 7 : 2$. 
tinually, as you fee 20 

here. 

s. 4.87 
12 


d. 10.46 

4 


jr.1.85 

(2.) But if the Shillings, &c. are eafily by Infpedtion reducible 
to a Compleat Decimal, the beft way is to do fuch Qucftions deci- 
mally. 

Examplt. 
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i6t Ufe of Decanals in Inter eft. C h at. HI. 

Example. What is the Intereft of l. 364 : 18 : o for a Year, at 
5 per Cent ? 

See the Operation in the Margin, 100. 5 : : 364.9 
the Anfwer being /. 18 : 4 : io+. 5 

(3.) If the Intereft of any Sum be j 8.245 Anfwer. 

required for any Number of Days 
(or part of a Year) 'tis beft done by Decimals. 

Example. Suppofe the Intereft of the Principal in the laft Cafe is 
required only for 145 Days : 

ift fay, 100. 5 : ; 364.9 

5 

the Intereft = 18.245 for 1 Year. 

Days. 1. Days. 
idly, 3 65. 18.245 : : 145 
145 

/. 

365)2645.525(7.248’f?f = Anfwer. 


9°5 

1752 

/ 

2925 

5 

2. And confequently the Intereft of the faid l. 364 : 17 : 1 ij for 
314 Days is found, reducing the odd Money to Decimals, as per 
the fecond Rule in Reduction, which is /. .871875 : Therefore 

100. 5 : : 364.871875. 18.2435937 = Intereft for a Year. 
Days. 1. Days. 1. 

3 65. 18.2435937 :: 314. 15.694 = the Anfwer. 

3. By the fame Rule with the two laft, the Intereft of /. i- for one 
Day at any rate is found, and they are Multipliers for finding the 
Simple Intereft of any Number of Pounds for any Days : 

f For xoo. 5 : : 1. .05 
l And as 365. .05 :: 1. .000136, &V. 

'Thus 
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Sect. VIII.' Ufe of Decimals in Intereft. 


1 69 


Thus 1 /. for 1 Day at 4 per Cent . 

5 per Cent. 

6 per Cent. 
. 7 per Cent. 

8 per Cent. 


.00010958904 ] FagJors for - 

.0001369863 | findt J tht 

.00016438356 > J Int Jji fur 

.000t9l78082 


.0001917808 
'.OOO219I7808 


| Days. 


Thefe Numbers may be .thus ufed : Suppofe I would know the. 
Intereft of l. 400 for 297 Days at 5 per Cent. I multiply .0001369863 
by 297, and the Product is the Intereft of 1 . 1 for 297 Days ; which 
Product multiplied by /. 400, gives the Intereft of l. 400 for 297 
Days = the Anfwer, /. 16 : 5 : 5 i. 

4. If you divide 100 by the Rate of Intereft, it gives the Years 
Purchafe in Fee of Lands Value in many places. And confequent- 
ly if 100 be divided by the Years Purchafe that the generality of' 
Lands are valued at, the Quote gives the proportionable Rate of 
Intereft. Which is a Rule that many go by, to know whether In- 
tereft is too high or low, by obferving how Lands fell : It happens 
right with us at prefent, for 5 per Cent, agrees with 20 Years Pur- 
chafe of Land. 

5. It is eafy to find the Simple Intereft of any Sum for any Num- 
ber of Years, as fuppofe /. 100 : 15, for 7 Years at 5 per Cent, fay 

100. 5 : : 100,75. 5*°375 = Intereft for 1 Year. 

7 mult. 

35.2625 = Anfwer, or /. 35 : 5 ; 3 

6. And confequently for the Intereft of a Sum under /. 1, as 15 s. 

1 op. 5 : : .75. .6375 for 1 Year j or .2625 /. for 7 Years. 

7. Finding the Intereft of l. 732 for 5 Years to be /. 183, what is 
that per Cent, per Ann.? I firft divide /. 183 by 5 Years, apd the 
Quote is 1.36.6. Then. fay. As 732. 3.6.6. : : 100. 5 per Cent. 
Anfwer. 


Here followeth Tables of Interest , Simple, Compound, and Difcount, 
with their Calculation and Ufe. 

Z : A TABLE 

. t 
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Tables of Simple Inter ejl. 


Chap. Ill 


STABLE 0/ Simple Interests 

4 . per Cent . 


Prin- 

cipal. 

1 . 

\ 

5 

6 

7 

8 

9 

T'O 

20 

3c 

40 

5° 

6c 

70 

8° 

90 

100 

20c 

300 

400 

50C| 

600I 

700! 

800! 

poo 

1000 


/. 000 1 09589 


1 Day . 


2 Days! 


d. q. s. d. q\s. d. q 


3 Days. 


1 

I 

1 

1 

2 
2 
2 

9 

7 

10 

1 

3 

6 

9 

11 

2 


1 
X 

2 
2 
3 

3 

4 

4 

5 

10 

3 3 
9 O; 
2 1 : 

7 * 

00 3 

6 o] 

11 2 

4 2 


ditto! /. I op 58 pU« 9 i 78 -328767 


1 

2 

3 

4 c 

4 

5 

6 

7 
7 
i 

II 3 

7 
3 


4 Days, 
s. d. q. 


3 II 

4 7 

5 3 
5 11 

7 


l 

1 

2 
2 

3 
3 
3 

I c 

1 c 

2 C 

3 1 

4 1 


5 

6 
7 

8 2! 

9 2 
io 21 


9 c 

7 2 
6 c 

4 
3 
1 2 


1 

2 

3 

4 
9 
6 

7 00 0 
7 10 ? 
9 


4383 5*1 


5 Days, 
d. q. 


I 

I 

I 

1 

2 

4 

5 

6 

7 

9 

lo 

00 

1 

2 

3 


4 

5 

7 

8 

9 

Io 
toll 

•547945 


6 Day*, 
[f. d. q 


7 Dajfj. 

k* * f! 


1 

1 

t 

2 

3 

5 

5 

7 

9 

to 


1 

2 

3 

3 

1 c 
1 c 
I I 


1 

3 

4 

6 

7 
9 
1 1 
OO 

2 
3 
7 

Ii 

3 

7 

10 

2 

6 


II 10 C| 
13 I 
•6J7534 


I 

I 

I 

I 

3 

4 

5 

7 

9 

10 
(2 

'3 

*5 

•7 


t 

1 
1 
1 
I 

1 

3 
5 

7 

2 

11 

00 3 
2 3 

4 2 
d 2 

00 3 

7 ' 

1 

8 

2 
8 

1 
9 
4 


8 Days . 
s. d. q. 


1 

I 

1 

1 

2 

2 . 

4 

6 

8 

Io 

00 

2 

5 

7 

9 

6 

3 


1 

i 
T 
I 
I 

3 
5 

7 00 

8 9 
io 6 
12 3 

14 00 

15 9 
17 


7671 23I.87671 2Q 
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Sect, Vin. Tables of Simple Intereft. 17 r 

Simtle Interest at 4 per Cent . 


PrinA 

cipal. 

1. 


9 Days 
k d. 


10 Days, 
s. d. q. 1. 


20 Days. 30 Days, 
s. d. q.f. 's. d. q 


40 Days. 

I. s. d. q, 


• 50 Days. 60 Djys. 

1. s. d. q.l. s. d. q. 


I 

1 

2 

2 

3 

3 

4 

I c 

5 

1 i 

<5 

1 2 

7 

1 3 

8 

.2 O 

P 

2 I 

10 

2 2 

20 

4 3 

30 

7 c 

40 

9 2 

50 

1 00 c 

60 

1 2 1 

70 

I 4 2 , 

80 

I 7 c 

90 

I P 1 

loo 

I 11 3 

200 

3. 11 2 

3co 

S M 

4O0 

7 1.0 * 

5C0 

0 10 2 

*00 1 1 10 cl 

7 o« 

*3 9 2 

800' 

If P 2 

pop 

17 P c 

1000 

19 831 

ditto 

^•P 8 < 53 oi 


1 

.2 

2 

1 0 

3 

1 2 

1 0 

2 1 

1 1 

2 3 

1 2 

3 1 

* 3 

3 3 

2 1 

4 1 

2 2 

4 3 

2 3 

f 1 

! 1 

10 2 

7 3 

133 

10 2 

i 9 0 

I I 0 

a 2 1 

1 3 3 

272 

I 62 

3 00 3 

1 P 0 

3 <y 0 

I 11 3 

3 11 2 

2 2 1 

4 4 3 

•4 4 3 

8 9 1 

670 

13 1 3 

8 pi 

17 6 2 

lo U 2 

t I no 

13 1 3 

I 633 

If 4 0 

I 10 81 

17 6-2 

i 15 00 3 

IP 8 ? 

t 19 5 2 

1 II c 

2 3 10 0 

1.09589 

2.191781 


1 

2 

3 

4 

4 

5 

6 

7 
7 
3 

II 

7 
' 3 

II 

7 
3 
Ii 

7 

1 3 I 

8 3 ir 
3 3 

12 10 2, 
I? 5 2 
6 Oo ij? 
1271 

19 2 Of 

5 9 A 
3.287671 


I 

1 

2 

3 

3 

4 

5 

5 

6 
13 
IP 

<5 


1 

2 

3 

4 

5 
6 


1 

2 

3 

4 

5 

6 

7 

8 

9 

lo 

9 o| 


u 

4 3 
3 * 

1 2 
7 00 o 
7 lo 3 
P 1 

6 2 

3 3 1 
15 00 32 

3 10 c 2 14 

7 13 

4 1 
1 24 

3 18 n 94 18 

4 7 .8 o’y p 
4.383562 


8 

17 

<y 


12 

1 

ip 


1 

2 
4 O] 


3 


J 
6 

7 
P 
lo 

I 00 d 

1 

2 

3 

4 

5 

7 °] 

8 

P 

9 JO 

10 ii 

I II o 
12 IO 21 19 

3 10 o 2 12 

P 2 3 
O cf 

8 2! 

8 o 

7 1 
7 o' 

5.47P452 


d 

3 


5 

16 

7 


2 

1 

3 

1 

3 

2 

1 

2 

1 

3 

2 
2 

1 
O 

3 

2 
r 

0 

3 
3 
2 

1 
o 
o 

12 00 2 
5 2 
lg 4 
11 6 


• 1 

3 

4 
6 

7 
9 
II 
co 
9 
3 
7 
It 

3 

7 
10 

2 
6 

10 

I 

3 

5 
7 

5 9 
18 II 


I 

I 

1 

2 
3 

5 

6 

7 

9 

10 

11 
I? 

6 


2 

I 

O 


^ 57?342 


Z 2 
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Tabtes of Simple Interefi. 


Chap. III. 


Simple Interest at 4 perCent . 


Prin 
cipal. [/. 
/• 


70 Days, 
s. d. 




8 

9 

10 

20 

3 o 

4 o 

5 o 

60 

7 o 

80 

9 o 

IOo 

200 I 
3002 
4 OO 3 

S°°3 

6004 

7035 

8005 
9006 
1000 7 
ditto /. 


1 

3 
5 

7 
9 

11 
00 
2 3 

4 3 

6 

00 

7 

1 

8 

2 

8 3 

3 

9 

4 


. I 
1 
X 
I 

3 

4 

5 

7 
9 
10 

12 

13 
15 
io 

6 
1 

16 

12 00 3|5 

4 
8 
1 

5 


8 
00 

4 , 

8 2 + 


7 

2 

18 

*3 


7-671233 


8 <j 

J. d. , 

2 

4 
<5 
8 
to 
00 

2 

J-< 

7 < 
9 < 
<5 c 

’3 1 
00 c 
9 1 
6 ] 

3 i 

14 00 1 

15 9 
6 

00 
7 


1 

1 

I 

1 

1 

3 

5 

7 

8 
.10 
12 


17 

i 5 

2 12 

3 io 


7 
5 
2 
OO 

°|7 17 
°8 i? 


36 

7 


1 
8 

2 
8 

3 
9 

4 


8.767123 


3|i 

I 

2 I 3 

04 

25 

36 
1 7 
38 


90 

d. 

2 
4 
7 
9 
Oo 
2 

4 
7 

• 9 1 
H 

3 11 2 | 
S n 
7 11 
9 10 2 
11 io o 
13 9 3 


1 

1 

1 

1 

1 

1 


15 

>7 

19 

19 

19 


9 1 
9 o| 
8 3 
J I 

2 I 


18 II o 


18 

18 

18 

17 

*7 

17 


7 2 ] 

4 * 

1 01 

9 3 
(5 2| 
3 1 


9.863014 


100 Days. 
1 . s. d. < 


2 

5 

7 

10 
1 

3 

6 
9 

11 
00 

4 
7 ( 
9 


1 

1 

I 

1 

1 

2 

4 

6 

8 


10 11 

>131 


15 

17 

19 

. 1 

3 

S 

7 

9 

Ii 

13 

15 

17 


4 
6 
8 

11 
Io 
9 
8 

7 
6 

5 
4 

, 3 

|io 19 2 

10.9589 


no Days. . 120 Days, 

/. s. d. q\l. s. d. q. 


I 

1 

I 

1 

2 
2 

4 

7 

9 


3 
5 
8 
11 
2 

5 
8 1 

II 
2 

5 
10 
2 
7 


I 

1 

2 

3 

4 


12 OO 

14 x 

16 10 

19 3 


I 

4 
8 
12 

itf 

6 00 

7 4 
8 


8 1 

1 

2 

4 
J 

6 

7 

9 


8 

9 12 10 
10 16 11 
12 1 1 

1 2.054794 


1 
1 
1 

1 

2 
2 

2 

5 

7 
10 

13 

15 
18 
I 

3 

6 

** 7 
18 11 

5 2 


3 I 

6 I 

P 3 
00 2 

3 

7 
10 

1 


4 2 
7 * 


3 
10 
6 
I 

9 

4 
00 


x 

3 

1 

* 

2 

3 

2 


210 
3 ii 


11 

17 

4 

10 

16 


8 o 
3 3 

1 

o 

2 

0 

3 

1 


6 

9 
I 

5 o 
8 2 


CI3 


3 00 o 
13*150684 
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Simple I n t e r e s t at 4. per Cent. 



130 Dtfju. 

Prin 

. 

?$d. 

/. J. </. q. 

1. 


l 

3 2 

2 

6 3 

3 

10 1 

. 4 

1 1 3 

J 

! l *1 

6 

I 8 2 

7 

2 00 

8 

2 3 I 

9 

263 

10 

2 10 1 

30 

J 8 I 

30 

862 

40 

II 4.3 

JO 

U 3 0 

60 

17 I 0 

70 

19 11 2 

80 

1292 

. 9 ° 

15 7 3 

loo 

1 850 

2oo 

2 17 O O 

300 

4 J J 3 

400 

5 13 11 3 

500 

7252 

6 00 

8 10 11 2 

700 

p 19 5 2 

800 

11 7 n 2 

9 OO 

12 16 j 1 

. CCOi 

14 4 11 1 

attoj/. 14.246574 


140 Days., 

150 Days., 

160 Days . . 

170 JD^j. . 

1 

80 Days. 

1. 

s. 

d. 

?• 

1. 


d. q. 

/. 

S. 

d. q. 

/. 

s. 

d. 

?• 

1. 

s. 

d. q. 



3 

3 



4 c 



4 l 



4 

2 



4 3 


■ 

7 

1 



7 3 



8 2 



9 

0 



9 2 



11 

0 


1 

0 c 


I 

O 2 


1 

1 

2 


1 

2 I 


1 

2 

3 


I 

4 0 


I 

J 0 


1 

J 

3 


1 

7 0 

• 

1 

6 

2 


I 

7 3 


I 

9 C 


1 

10 

I 


1 

11 3 


1 

10 

I 


I 

11 3 


2 

I 1 


2 

2 

3 


2 

4 2 


2 

1 

3 


2 

3 3 


2 

J 2 


2 

7 

1 


2 

9 I 


2 

5 

2 


2 

7 2 


2 

9 3 


2 

II 

3 


3 

I 1 


2 

9 

1 


2 

11 2 


3 

1 3 


3 

4 

1 


3 

6 2 


3 

0 

3 


3 

3 2 


3 

6 0 


3 

8 

3 


3 

It 2 


6 

1 

2 


6 

7 c 


7 

0 0 


7 

J 

2 


7 

10 3 


9 

2 

2 


P Io 2 


10 

6 1 


H 

2 

0 


II 

10 0 


12 

3 

I 


>3 

* 3 


*4 

0 1 


14 

11 

c 


*s 

9 2 


IJ 

4 

I 


16 

J I 


17 

6 2 


18 

7 

2 


19 

8 3 


18 

J 

O 


19 

8 3 

1 

1 

O 2 

1 

2 

4 

1 

1 

3 

8 0 

I 

1 

J 

3 

I 

3 

0 0 

I 

4 

6 I 

1 

6 

I 

c 

1 

7 

7 1 

I 

4 

6 

2 

1 

6 

3 3 

I 

8 

03 

I 

9 

9 

3 

1 

11 

6 3 

I 

7 

7 

1 

1 

9 

7 0 

1 

11 

6 3 

1 

>3 

6 

2 

1 

IJ 

6 0 

f 

10 

8 

1 

1 

12 
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4 

5 

6 

7 

8 

P 

18 

1 - 7 . 

.1 16 

2 5 

2 I4 

3 3 

3 I* 

4 1 
4 Io 

9 ° 
13 I* 
18 1 
22 12 
27 2 


10 3 
I 9 3 

8 2 
7 I 
<5 I 

'A 

2 3 

I 2] 
0 2 
1 o| 

1 2 

2 0 
2 2 
30 

3 2 

4 ^ 
42 

5 o 

9 3 


340 D<*yj. 3 50 ’360 Days, 


365 Da)*, 
ler 1 


/. s. d. q\l. s. d. q 


ll 1 
1 to 1 
292 
8 3 i 
7 3 j 
7 0 
6 * 
5 2 
4 21 
3 3 
7 2 I 
7 It 1 
1730! 
6 6 3 
15 to 2 

5 2 2 
14 <5 1 

3 10 o 

13 13 

6 3 2| 


3 

4 
J 
6 

7 

8 

P 

18 


2 3 13 >9 
7 3 18 12 

° 2 23 y 


5 

6 

7 

8 

9 
19 
1 8 
1 18 


11 2 

1 It o 

210 2 

3 10 o 

4 9 2 
P o 
82 
8 o 
7 2 

7 ° 
2 o 

P o 

4 1 


2 7 Ii 1 
21761 

3 7 1 2] 

3 16 8 

4 6 3 
4 lj Io 2| 

pH p 


2 }45 


4 1 1 

l. 45. 20 J I 


5 i l T 4 7 8 
6 

_ po'2319 5 , 

5 2 27 18 10 32815 40)29 
** o 2 33 11 2 
2 2,38 7 I 
4 ik-3 30 
46 1 1 6 o'47 1810 


31 12 io 2J32 12 
^ 3 3 2 37 5 
i|40 13 8 141 18 


/. 4^-5749, ^ 47-P447 


113 

I II 3 

2 II 2 

3 11 

4 1 1 
J'l 
610 3 
710 3 
8 io 

oio 
19 83 


7 

9 2 

3 
2 
o 


P 
*9 
P 
ip 

P 

18 10 3 

89c 

418 7 

9 17 3 
014 15 jo 2 
3 19 14 6 
124 13 
11 

3|34 io 
9 
7 
6 


234 


I 

P 

5 °l 

o 


0U4 7 8 ok 5 


?49 


l. s. 


1 

1 

2 
2 
3 

3 

4 

4 

5 

io 

iy 

20 

iy 

30 

3 y 

40 


1 

2 

3 

4 

y 

6 

7 

8 

9 

10 
o 

IO 

o 

IO 

o 

Io 

o 

IO 


3 2 <0 


/. 49.315°^ JO 
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1 84 A Table of < Dayi > &c. C h a p. III. 


A TABLE fliewing the Number of Days between, any 
Day of one Month, and the fame Day of any other. 


Jan. 1 


Febr. 1 

March. 1 

April. I 

May. I 

j June. 

Fehr. 

3 1 - 

Marc 

. 28. 

April 

3 i- 

May 

30. 

June 

31 . 

July 

30 . 

Marc 

• 59 ■ 

April 

59 - 

May 

6 1. 

June 

6 1. 

July 

6l. 

Aug. 

6 1. 

April 

9 °. 

May 

89. 

June 

92. 

July 

91. 

Aug. 

92. 

Sept. 

92. 

May 

120. 

June 

120. 

July 

122. 

Aug. 

122. 

Sept. 

123. 

on. 

122. 

June 

151. 

July 

150. 

Aug. 

* 53 - 

Sept. 

153- 

on. 

* 53 - 

Nov. 

* 53 - 

July 

181. 

Aug. 

18 j. 

Sept. 

184. 

on. 

183. 

Nov. 

184 

Dec. 

183. 

Aug. 

212. 

Sept. 

212. 

on. 

214. 

Nov. 

214. 

Dec. 

214. 

Jan. 

214. 

Sept. 

243. 

on. 

242. 

Nov. 

245 - 

Dec. 

244. 

Jan. 

245 - 

Feb. 

245 - 

on. 

2 73- 

Nov. 

273 - 

Dec. 

275 - 

Jan. 

2 75 - 

Feb. 

276. 

Mar. 

273 - 

Nov.. 

304 - 

Dec. 

3 ° 3 - 

Jan. 

306. 

Feb. 

306. 

Mar. 

304 . 

Apr. 

304. 

Dec. 

334 - 

Jan. 

334 - 

Feb. 

337 - 

Mar. 

■ 334 - 

Apr. 

335 - 

May 

334 - 

Jan. 

365- 

Feb. 

365 « 

1 

Mar. 

365- 

Apr. 

365- 

May 

365- 

June 

3 65. 

July. I 

1 Auguft. | 

1 Septemb. 1 

O&aber. 

I Novemb. j 

1 Decemb. 

Aug. 

3 1 * 

Sept. 


Onob. 

30. 

Nov. 

31 - 

Dec. 

30 . 

Jan. 

31 - 

Sept. 

62. 

Onob, 

61. 

Nov. 

6l. 

Dec. 

Cl. 

Jan.. 

6l. 

Febr. 

62. 

on. 

92 . 

Nov. 

92. 

Dec. 

91. 

Jan. 

92. 

Febr. 

92. 

Mar. 

QO. 

Nov. 

123. 

Dec. 

122. 

Jan. 

122. 

Feb. 

123. 

Mar. 

120. 

Apr. 

1 2 1. 

Dec. 

I 53r- 

Jan. 

* 53 - 

Feb. 

1 53* 

Mar. 

1 5 1. 

Apr. 

15 1. 

May 

151. 

Jan. 

184. 

Feb. 

184. 

Mar. 

1 8 1 . 

Apr. 

182. 

May 

181. 

June 

182. 

Feb.. 

215. 

Mar. 

2(2. 

Apr. 

2 1 2 - 

May 

212. J 

June 

212. 

July 

212. 

Mar. 

243 - 

Apr. 

243 - 

May 

242. 

June 

243.I 

July 

242. 

Aug. 

243- 

Apr. 

274 - 

May 

273 -j 

June 

273- 

July 

273 - 

Aug. 

273. 

Sept. 

274. 

May 

3 © 4 - 

June 

304 - 

July 

3 ° 3 - 

Aug. 

304. 

Sept. 

304. 

on. 

304- 

June 

335 - 

July 

334 - 

Aug. 

334 * 

Sept. 

335 - 

on. 

334 - 

Nov. 

335 - 

July 

3 6 5 - 

\ Aug. 

365- 

Sept. 

3 6 5 -l 

onob. 

365. 

\Nov. 

2 65- 

Dec. 

365. 


The 
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Sect. VIII. Ufe of the Tables of Simple Intereft. 185 

The Ufe of the foregoing tables. 

1. This Table laft above I fhall firft fhew thp Ufe of, becaufe it 
is naturally in Ufe before that of Simple Intereft. 

Example.'] How many Days is contained between the 19th of No- 
vember and the 28th of March following? 

Rule.] This Table lhews, that from November 19, &c. to the 
fame day o f March, it is 120 Days. ‘To which adding the Days 
that 28 exceeds 19, viz. 9, gives 129 Days for Anfwer. But in 
cafe the Days you reckon to, are not fo many as thofe you reckon 
from then fubftraCt the difference. As, to find the Days between 
the 28th of November and the 19th of March ; November 28, &c. to 
the fam,e Day of March is 120 Days (as before J from which deduct- 
ing what 28 exceeds the 19th of November , and the Remainer is 
hi Days the Anfwer. 

The Ufe of the Table of Simple Intereft , at 5 per Cent. 

Example 1.] What is the Intereft of /. 700 from the 5th of July to 
the 13 th of April following, at 5 per Cent ? 

The Time is 282 Days, and againft l. 700 under 1 / 2 6 • 16 • 1 1 J - 

280 Days, is » ■ ■ — — - j ' 1 + 

And under 2 Days is 00 : 3 : 10 

Example 2.] To find the Intereft of — - 

l. 470 from the 18th of December to Anfwer , /. 27 : 00 : 9 + 

the 5th of April, at 5 per Cent. The Days. — — — 

Time is 108 Days j and /. 400, under 100 — /. 5 : 9: 7 

/. 70, under 100 = 00 : 19 : 2 

3. Or any more odd or l. 400, under 8 = od : 8 : 9 i 

larger Sums in Queftiofls l. 70, under 8 = 00 : 1 : 6 

of this kind may be mul- — 

tiplied one in another. Sum or Anfwer — 1.6 :ig : 00 i 

and the Product of the — 

Days and Pounds by the . • 

.00013699 at the beginning of the Table of 5 per Cent, for Anfwer. 

4. If you would find the Intereft of l. 4700 (or other Sum above 
1000) for 108, Days ; 

under 100 Days and 8 Days Againft ditto under 100 is 13.6984 
againft ditto you find the under 8 is 1.0956 

marginal Numbers, whofe -■ . 

Sum being multiplied by Sum/. 14.7940 

4-7 (= 47°o) gives the Multiply by 4.7 

Anfwer L 69 : 10 < 7 i. 

ProduCl Anfwer = 69.53 1.8 
B b Such 
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1 86 Ufe of the Tablet of Simple Inter eft. Chap. Ilf, 

Such Perfons as are minded to have an Inftrument whereby to 
find the Number of Days between any two in the Year, may fee 
the Form of one, Plate A. Fig. 25, and 26. which being done in 
Brafs, and of a fix-inch Radius, will molt eafily and accurately 
anfwer their End. 


The Defcription and Ufe vf the Circles of Days and Months. 

(Fig. *5, 26. Plate A.) 

This confifts of a Circle (as Fig. 26.) divided into 365 Days, 
which is to turn round Concentrically in a Circle, (Fig. 25.) divided 
into the Months in the Year, and each Month into its refpeftive 
Days : fo that the inner Circle naturally meafures the Days be- 
tween any two in any of the Months, in ordef to find the Inter eft or 
Difcount ■ for thofe Days. 

Example.'] How many Days are contained between the 15 th of 
November and the 2d of May following? 

For Anfwer, turn the Hand in the inner Circle to the 15th of 
November in the outer Circle, and againft the 2d of May in that 
outer, you will find in the inner* Circle 168 Days, including the 
Day you reckon from, and excluding that which you reckon to. 


Rules how by the two Tables of 4 and 5 per Cent, above, to find the 
Inter eft at any Rate from 1 to* iq per Cent, incluftve , very eafily ■ 
and briefly. 

For Inftance, l 500 for 170 Days. 


’ Rules. Examples. 

For* wrCrti/. take a fourth 1 l.g : 6 : 3 : 3 7 , c £ . . e 

of the Int.at 4 J ofwhichi b/'' 2 ; 6:61 A * r « r - 

2 take half the 7 , . « * r 

Intereftat4^C«,/.j t 9 ;6: 3 ! 3i»“-tt«3:*i Anfwer. 

3 per Cent, is the Inter. ~> 

zx.\perCen. Iefsa4th >/. 2:616:3 = 6:19:9 Anfwer. 

thereof, as left J) ♦ 

6 per Cent, is the Inte-O 
reft at 4 per Cent. > 9 : 6 : 3 : 3 p 
more half thereof j £>or 13:19:5$ Anfw. 

more 4 : 13 : 1 : 3 


7 per C. take") 

thelnt.of ip.C.C as8p.C.is=i$ : 12 : 7 : 2 
from the Int. ofr i/>.C.lef$= 2 : 6:6:3 gives 
l/.C.foundthus J 


16:6 :oi Anfw. 

1 

Rules 
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Sect* VIII. Ufe of ‘Decimals in ‘Difcount. 187 

Rules. Examples, 

For 8 per Cent, add the Int. 7 . Q „ „ 0 .» - 1 a r 

■u 4 per CM. to 7 ;1 = *8 : 12 :7i Aof. 

4 .per Cent, is 9 : . 6 : 3:3 

■9 per Cent, add the Int. at 1 

4 and 5 per C. together 3 

5 per Cent, is 1 1 : 12 : ro : 2 

10 per Cent, add the Int. at 1 

— >11:12: 10:2 


'Sum 20 : T9 : 2 i Anf. 


5 perCent. to itfelf- 


more ri : 12:10 


> Sum 23 : 5:9 Anfw. 


IL He Ufe of Decimals in calculating Difcount. 

This matter wants very much to be fet in a clear Light, for I 
have not yet feen it done ; tho* I have not perhaps feen all that has 
been wrote upon it : But I know that a learned Author in Folio has 
intirely miftalten it. 

1. The Difcount of Money is the Allowance made by die Cre- 
ditor out of a Sum of Money due to him at the end of fome num- 
ber of Days, in confideration of the prompt Payment of the Re- 
mainer by the Debtor. 

2. That Sum paid down inftead of the Principal due hereafter, 
may properly be called the prefent Worth 1 in regard that if it were 
put out to Intereft for the Days that the Difcount is computed, it 
would amount to the Principal due at the end of thofe Days. 

3. The Intereft for any time is more than the Difcount for that 
time; becaufe (Tuppofe of /. 1 for 1 Day at 6 per Cent.) the Quo- 
tient muft be more when .016438 ( = the Intereft of /. 100 for one 
Day) is divided only by 100, than when it is divided by 
/. 100.016438. 

4. To find the prefent Worth of /. 1 . due 1 Day hence at 6 per Cent. 

Days. l.Int. Day. l.lnt. 

1 ft. As 365. 6 : : i. .016438 

/. 1 1 . 1 . Anfwer. 

2<tfy, As 100.016438. 100 : : 1 . *99983565 

5. For the Difcount of 1 . 1 for 1 Day. 

lfty As 365. 6 : : i. .016438 

2d/y, As 100.016438. .016438 : : 1 to .00016435 

Here the Sum of the prefent 'Worth — 

and Difcount makes up the Principal Sum Proof, 1 . 1. 00000000 
payable at time, as a Proof of the . 

Truth of both. 

B b 2 6, Ano- 
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i88 Ufe of Decimals in Difcount. Chap, ill.' 

6. Another way to prove this, is to try. whether the Amount of 
the prefent Worth for the time, will make up the Principal due at 
chat time thus : 

l /. /. 

ioo. 100.016438 : : 99983565. to /. 1. 

Whence I find, that if 1 . 100 in 1 Day amount to 100.016438 ; then 
the laid prefent Worth of 1 /. due at the end of 1 Day, will amount 
to /. 1 : which is a fecond Proof of the true Computation of the 
prefent Worth and Difcount above. 

7. To illuftrate this matter farther, I (hall give another Example 
at large ; which (hall be to find the Difcount of 1 . 1000 payable at- 
the end of 90 Days at 6 j per Cent. 

See the Operation. Days. 1 . Days. 

iA 3 6 5* 6 : : 90 

• 6 

2 dly. As 101.47945. 1.47945 : •* 1000. 14.57882 J' 

1000 365)540.(1.47945 

11 1 /. * 75-0 (=100, 

101.47945) 1479.45000 (14.57882 Anf. I 290.0 (k* 9* 

46465550 345-0 Al *‘ 

5 8 7377 o.o 165.0 

7 99777 5 - o 190-0 

8942135.0 
8237790.0 
2194340 

And for Proof roi.47945. 100 :: 1000. 985.42118 =pref. Worth- 

Which added to the Difcount = 14.57882 = 1000 

Or for Proof fay, 100. 101.47945 : : 985.42118. 1000 


8 . A New Way of Calculating Difcount and Prefent Worth. 

But becaufe there are two Divifions, and one of them very ope- 
rofe, I have Algebraically (as you may fee in the Ufe of Algebra> 
contrived this Rule or Canon, which has but one, and that a (hotter 
Divifion. . 

1. For the prefent Worth ; Multiply the D'ays in a Year, the Prin- 
cipal given, and ioo, in, each other, for the Dividend. And add 
the Produft of 365 by 100 to that of the Days multiplied in the 
Rate given, and the Sum is die Divifor : fp the Quote arifing is 
the Anfwer. 

In 
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Sect. Vlff. Ufe of Decimals in *D if count. 1 80 

In the Iaft Example, . 365 in 100 is 36500, that in 1000 makes 
36500000, without farther trouble ; then 365 by 100 = 36500* 
more 90 Days in 6 (the Rate) is 540 j and that Sum is = 37040, 
. the Divifor. See the Work. 


• 3704.0) 3650000.0 (985.42117 = the Anfwer, 

• 31640* or prefent Worth. 

2.] For Difcount •, Multi- 2008.0 

1560.0 
7 8 4.0 


ply the Rate in the Princl- 

E al given, and that in the 
>ays given is your Divi- 
dend. And the Produdt of 
365 Days by 100 added to 
chat of the Days, in the 
Rate given, is the Divifor. 
Thus the Principal in the 
Rate is 


43 2 -° ' 

6 1 6.0 
2 4 5 6.0 


= 6000 
By the Days = 90 


And 365 in 100=36500 I 3704.0) 54000.0 = Dividend ( 14.57883 = 
More 90 in 6 = 540 I *6960 * Difcount, as 

— 2 1 44.0 before. 

Divifor = 37040 Sum. | 292 0.0 

32 7 2.0 . 

3 o 8 8.0 
1248.0 


Note , By this laft Method you ufe fewer Figures by above 40, 
and have not a third of the trouble. 5 

9. In Dr Harris’s Lexicon the Difcount for one Day is aliened to 
be the 365th part of that ’for a Year : However this Miftake came, 
I know not ; but his two Folio Pages of Table of Difcount being 
made upon the fame Principle, are likewife erroneous. And to 
prove this, it is fufficient from the foregoing due Calculation, That 
the Difcount of /. 1 for 1 Day, at 6 perCent. is .00016435, and not 
.0001550788, as the Lexicon makes it. . And to pretend that multi- 
plying the Difcount of /. 1 for 1 Day, gives the Difcount of one 
Pound for other Days by which you multiply, is a wrong Notion * 
becaufe every Day’s Difcount of 1 1 differs, being lefs according as 
that Day is diftant from 1/ as appears plain from what follows. 

This 
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Ufe of 'Decimal* in Difcount. 

full Indication 


xpo u/ear 'Decimal* in 'Dtfcounc. Chap. III. 

This is a 

that one Day’s Difcount at 
the beginning of the Year is 
much more than at the mid* 
die or end : and therefore 
were the laft Example above 
of the Difcount of 1 . 1000 
for 90 Days to be done by 
the Tables in the Lexi- 
con, it would be \ /' ■ . 

but — — —i 3 9 14 

Whereas *tis in 
truth by the 
Calculation a- 
bove — — 

So that the laid Lexicon- 
Tables err in this Instance 
12 s.' $d. And' were the 
Days fewer, for which the 
Difcount is required, the 
Error would be proportionably greater. 

Hence it may be inferred. That no Tables of Difcount can be 
ufed with Accuracy, but fuch as have the Difcount for every Day 
in the Year, becaufe every Day's Difcount differed). And had I 
time, and room in this Book, I would oblige the Publick with a 
Table of Difcount for every Day, becaufe I know not of any true 
Table of Difcount extant. But in the mean time, the following 
will be better than any yet publiihed, and will be found accurate 
•tnough in Practice. 


14:11 :6£ 


Days. 


3 

4 

180 

181 

182 
*83 

362 

363 

364 

365 


Difcount of L 1. 
for tbofe Days 
at 6 per Cent. 

.0001(1435 

.00032865 

.0004929 

.0006571 

.0287386 

J0288937 

.0290487 

.0292036 

.05616466 

.0563 1 106 

.05645744 

.05660377 


Differences or 
each Day's 
' Difcount. 

.00016430 

.00016425 

.000164a 

.0001551 

.0001550 

.0001549 

.00014642 

.00014638 

.00014633 


A TABLE 
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Sect. VIII. 


TABLES of VISCOUnT. 


xgt 


c Jl TABLE of Discount at 4 per Cent . 
per Ann. more accurate than any extant. 


PrinA 

tipal. 

1 . 

1 

2 

3 

1 

7[ 

8 

5 
Io 
So 

8 ° 

40 
5 o 
6 o 

70 

So 
90 
100 
20c 
goo 
400 
jco 
600 
700 
800 
90c 
IOOOJ 
ditto i/. .1 


» 






1 Day. 

2 £05 £ 

3 Days. 

4 Days. 

5 

6 Diyi. 

s. d. q. 

1. d. q. 

s. d. q. 

s. i. q. 

J. d. q. 

1. d. q. 



I 

T 

1 

• 

1 

• 

1 

1 

. I 

1 

2 


1 

1 

2 

2 

2 



1 

2 

2 

3 

1 


i 

2 

3 

I c 

I 


2 

3 

1 0 

I c 

1 

2 

2 

3 

I 0 

I 1 

1 

2 

3 

1 q 

1 1 

I 2 

1 

2 

3 

1 0 

1 1 

I 2 

2 

I c 

1 2 

2 0 

2 2 

3 I 

3 

1 2 

2 I 

3 J 

4 c 

4 3 

1 0 

2 c 

3 1 

4 * 

S 1 

6 1 

] 1 

2 2 

4 0 

5 1 

• d 2 

7 3 

1 2 

3 1 

4 3 

6 i 

7 3 

9 2 

* 3 

3 3 

5 2 

7 ' 

P 1 

II c 

2 0 

4 ' 

d i 

8 2 

10 2 

I 0 2 

2 1 

4 3 

-7 0 

9 2 

IOC 

I 2 1 

2 2 

JJ 

7 3 

IC 2 

1 1 0 

I33 

5 1 

io 1 

! 1 3 3 

1 p C 

221 

2 7 2 

7 3 

. 1 3 3 

1 11 3 

2 * 7 2 

332 

g II 2 

io 2 

1 p 0 

12.72 

g 6 c 

4 43 

S 3 c 

1 1 l 

2 2 1 

3 3 2 

4 4 3 

S S 3 

.* *3 

13 3 

272 

3 11 2 

530 

6 6.3 

7 10 2 

I 6 1 

3 0 g 

4 7 » 

6 12 

78c 

9 2 1 

I 9 0 

3 6 0 

5 3 c| 

7 00 

8 p 1 

10 6 0 

1 n 3 

3 11 2 

5 u *c 

7 «° 3 

p 10 1 

11 Id c 

2 2 I 

4 4 3 

6 6 3 

8 p 1 

10 11 3 

13 1 3 

.10957 

l. .21913 

/. .32865 

l. .43816 

l. .54764 

/. .6571 


7 Days, 
s. d. q 


I 

1 

1 

1 

3 

4 

6 

7 

9 

10 

12 

13 

»S 


1 

I 

1 

1 

I 

1 

3 
S 
7 
P 

H 

0 

2 

4 
d 

" 0 

7 

1 

8 

2 

8 

3 
P 

4 


• - 7 ^ 5 # 


8 

J. d. q. 


I 

1 

2 

3 

0 

1 

2 

3 


I 

I 

I 

I 

1 

3 

5 

7 

8 
10 
12 

1 4 

15 


1 
1 

1 
1 

1 3 

2 o 

4 1 
d * 
8 * 

IO 2 
O 2 
2 3 

5 © 
7 0 
P o 
d o 
3-0 
o o 

9 ° 

6 o 

3 I 
o I 
* * 


17 6 l 
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TABLES of DISCOUNT, 


C HAP; III.' 


o/ TABLE of Discou nt at ^ perCent.' 


Prin- 

9 jDfljj. 

10 2 X 15 j. 

20 JD^J. 

cipal. 

J. d. q. 

1. s. d. q. 

1. s. d. q. 

1. 




1 

1 

1 

0 2 

2 

2 

2 

. 1 0 

3 

3 

3 

1 2 

4 

1 0 

1 0 

2 1 

5 

1 1 

1 I 

2 3 

6 

I 2 

1 2 

3 1 

7 

1 3 

1 a 

3 3 

8 

2 O 

2 1 

4 * 

9 

. 2 I 

2 2 

4 3 

Jo 

2 2 

2 3 

5 I 

20 

4 3 

5 1 

Io 2 

30 

7 g 

7 3 

1 3 3 

40 

9 2 

10 2 

1 90 

5o 

1 00 

1 1 0 

221 

60 

1 21 

1 3 3 

2 7 2 

70 

I 42 

I 6 1 

303 

80 

1 70 

I 9 c 

3 <5 0 

90 

1 9 1 

1 11 3 

3 H > 

100 

1 Ii 3 

2 2 1 

442 

20 c 

3H2 

4 4 2 

8 90 

300 

J 11 0 

6 <5 3 

13 12 

400 

7 10 3 

8 9 c 

17 6 0 

500 

9 10 1 

10 H 2 
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9 
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1 
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1 
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90 


Ii 

1 

I 

2 
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1 

5 
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I 
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I 
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1 

0 

7 

I 

3 

3 

1 

6 

3 

I 
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2 

1 0 

200 

2 

1 

c 

2 

7 

I 

3 

1 

2 

3 

7 3 

4 

2 0 

300 

3 

I 

2 

3 

11 

0 

4 

8 

1 

5 

S 3 

6 

3 c 

400 

4 

2 

0 

5 

2 

2 

6 

3 

I 

7 

3 3 

8 

4 0 

500 

S 

2 

2 

6 

6 

1 

7 

IQ- 

O 

9 

I 2 

Ic 

5 1 

600 

6 

3 

1 

7 

lo 

0 

9 

4 

3 

10 

II 2 

12 

6 1 

700 

7 

3 

3 

9 
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10 

ii 

2 

12 

9 1 

14 

7 1 

800 

8 

4 

I 

to 

5 

I 

12 

6 

I 
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7 1 

16 

8 1 

9 00 

9 

4 3 

11 

8 

3 

H 

1 

© 

16 

5 l 

18 

9 ' I 

1 000 

10 

5 

1 

13 
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0 

>5 

7 

2 

18 

3 c 

1 0 

10 I I 

ditto 

! 

0.5216 

/.0.652 

U 

.7824 

0.9128 

/. 1.0432 
• 


9 Days 
/• J. 


1 

2 

3 



1 0 


1 2 


1 3 
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2 1 


2 2 


3 0 


5 3 
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I 

2 1 
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7 3 

1 

10 2 

2 

1 I 

2 

4 1 

4 

8 1 

7 

O 2 

9 

4 ? 
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8 3 

*4 

* 0 
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1 

1 2 

3 
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Se c t. VIU. . ' Ufe of fhe Tables of 'Difcount. 209 

v The Ufe of the Tables of Difcount foregoing. 

Quejl. 1. What is the Difcount of/. 700 (if paid 137 days before 
due) at 4 per Cent ? 

lit the 1 ft Table againft /. 700, under 130 days is /. 9 : 16 : 7$ 
• 700 under 7 days (part the 2d, 7 

at the end of the Table) j 00 . 10 . 3 


Sum, or Anfwer = /. 10 : 6 : ioi 
’ Qy e ft' 2. What is the Difcount of /. 1 500 for 5 7 Days at 5 per Cent ? 


By the Method in the Margin, 
tlie Anfwer is found 

/.11 : 12 : 41. 

I lhall give another Exam- 
ple, which takes in all the Va- 
rieties of the Ufe of the Ta- 
ble. 

Example 2.] What Difcount 
at 5 per Cent, is to be allowed, 
to fatisfy a Debt of /. 5000, 
91 Days before, ; the fame is, 
due ? 


/. Days. 

1000 for 50 — 1.6 : 16 : oi 

500 — - 3 : 8 : oi 

1000 for 7 = o : 19 : 2 
500 0:9:1! 

/. 11 : 12 :4 \=Sum 

Note, That for 1, 2,3, 4,5, 
6,7, 8, and 9 Days, from and 
above 90, &c. to 360 ; I take 
thofe Tabular Members a- 
gainft 1,2, &V. to 9, at the end 
of the Table of Difcount. 


1 . Days. 

Againft 1000 (or ditto) under 90 ftands 12.178 61 , , 

And under 1 (part 2.)= 0.1304 j aa 


Sum = 12.3090 
Which multiply by the Thoufands — — = 5 


The Anfwer or Produd = 61.545 =/. 61 : 10 : 11 

- But had this -Queftion been done by the Tables in Dr Harris's 
Lexicon , which he fays are accurate ; it will be found /. 2 : 3* : 8 ! 
too little. For 91 Days multiplied in/. 5000 gives 455000. And by 
thofeTables you have againft 400000 = 52.1 853 

50000= 6.5232 
5000 = 0.6523 



Sum = 59.3608 = /. 59 
E e 


• M • ey 

• f • ^ 2* 

Which 
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aio Ufe of ‘Decimals in Compound Inter eft. Chap. III. 

Which taken from my Difcount above, is too little by /. 2:3:8* 
as I have ‘fully proved before the Tables above. 

III. Of Compound Inter eft : The Ufe of Decimals , 

I have /hewed above, what Compound Intereft is, and now pro- 
ceed to give the Reader the Ufe of Decimals in computing thereof. 

Cafe 1. To find the Amount of any Sum ofMoney for any Num- 
ber of Years, as of /. 650, for 5 Years at 5 per Cent, per Ann. Com- 
pound Intereft. 

Rule.] Firft find the Amount of /. 1 for 5 Years, and multiply 
the 5th Year by /. 650, the Principal given, thus: 

Example.'] ift, 100. 105 : : 1. 1.05 = at the end of 1 Year. 
2dly, 100. 105 : : 1.05 
105 


3dly, 100. 105 1. 1 025 = of the id Year. 

105 

4thly, 100. 105 :: 1.157625 = of the 3d Year. 

105 


5thly, 100. 105 :: 1.21550625 = the 4th Year. 

105 


Anfwer = 1.2762815625 = 5th Year. 

650 multiply. 


The Amount of/. 650 1 _ Qnn 
for 5 Years. — _ ^=829.583015^ — Aniwer. 

Or it will be the fame thing to multiply the 3d Number by 1.05 
continually j i.e. to multiply the Surfolia of 1.05 by 650. 

In this Example you fee that every Year requires a Multiplica, 
tion performed as perCompend. 2. of Multiplication of Decimals, and 
the laft by the 650, as per Compend.6. whereby *tis found, that if 
l. 650 be put out and forborn 5 Years, the Intereft of that Princi- 
pal, and of the Intereft accruing, will amount to /. 829 : 11 : 8. 

Cafe 2. To find the prefent Worth of any Sum due any Number 
of Years hence, as of/. 829 : 11 : 8 (or /. 829.583015625^ due at 
the end of 5 Years. See the Operation at 5 per Cent. Compound 
Intereft, or divide the Number given, &c. by 1.05. continually. 

1.05. 
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Sect. VIII. Ufe of 'Decimals in Compound Inter eft. 1 1 1 

1.05. 100 : : 829.5, 6 ?c. 

1.05) 82958.3015625 (790.076200595 = 1 Tear 
hence. 

945 


800 


65 X 
210 

625 


IOOO 


550 


25 

105) 79OO7.62OO5950O (75a-453524376 
fVortb 2 Tears hence. 


550 


*57 

476 

562 


37& 

550 

255 

459 

395 

800 



650 


3<%, 105. 100 :: 752.453524376. 716.622423 = 3 Tears hence. 
4ibly, 105. 100 :: 716.622423. 682.497 16 4 = p-efent Worth 4 

(Tears hence. 

$thiy, 1 05. 100 : : 682.497164. 650.- == the prefent IVortb of the 
Sum given, viz. /. 829 : 11 : 8 due at die end of 5 Years. 
Here you may obferve, that the 4th Proportional k always the 
3d Number in die Proportion the next dating : And having for 
every Year multiplied by ioo, and divided by 105, and the pro- 
pofed Rate of Intereft, ( direftly contrary to what you did in the laft 

E e 2 Cafe; 
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in XJ.fe of * Decimals tn .Compound Inter eft. at: iHc 

Cafe) the 4th Proportional, in the 5th Operation is /. 650, which 
is the prefent Worth of /. 829 : 1 1 : 8, due at. the end of 5 Years 
which proves the Truth of the laft Cafe. 

And after the fame manner, had yon defired to have found the 
prefent Worth of /. 1 due 5 Years hence, the feveral Years Decreafe 
would be as in the following Table, ' Column 2. from that of Years*. 




The prefent 

The Amount 

The prefent 

Tears. 

The Amount 

Worth of 

of\. 1. An- 

IVcrth of l.i. 


of 1. 1. 

1. 1. 

nuity . 

Annuity . 

1 

1.05 

.95238095 

* 

•95238095 

2 

1.1025 

.90702947 

12.05 

1.85941042 

3 

1.157625 

.86383759 

1 3 • 1 5 2 5. 

2.72324801 

4 

1.21550625 

.82270247 

4 - 3 I012 5 

3-54595048 

5 

1.27628156 

.78352616 

i 

5.52563125 

4.32947664 


Cafe 3. To find the Amount of Annuities forborn any Number of' 
Years, you will eafily confider, that at the end of 1 Year there; is 
t Year’s Income due without any Intereft ; for the 2d Year, at the 
end of that there is 2 Years Income due, and the Intereft of 1 Year ;. 
at the end of the 3d Year, there is due 3 Years Income 2 Years 
Intereft of the 1 ft Year’s Income, 1 Year’s Intereft of the. 2d Year’s . 
Income, and 1 Year’s Intereft of the Intereft of the. ift Year’s In- 
come, &c. 

Thus fuppofe the Rent 1 1 . per Ann. the 3 Years income is l. 3 
2 Years Intereft of the ift Yearslncome = 0.1 
1 Years Intereft of the 2d Years Income = 0.05 
And 1 Year’s Intereft of the Intereft of the ift Year’s 


Income. — — — — 


; ift Year’s"^ __ 


0.0025 


The Sura is die utmoft Improvement of this 1 _ 

Annuity for 3 Years, .wz.. — — — J* 3 * J 5 2 5 

Hence it follows, that a Table of the Amount of 1 /. Annuity, as 
the 3d Column above, is made from the Column of the Amount 
of /. 1, by making the Tabular Number for the ift Year 1 ; for the 
2d in the 3dColumn the Sum of the 2 firft.Numbers ip the ift;and 
3d Columns ; the 3d Number in the 3d Column is the Sum of the 
ad Number in the ift and 3d Columns,. ........ 

. . ........ Cafe 
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.Skc tj VlII. Ufb df'Dtcmaliiri Compound Inferdfi. xi$- 

■ Cafe 4. To find the prefent Worth of an Annuity due any Num 

- b'er of Years to come, it muft be confidered that the prefent Worth 
: of i /. Annuity to continue 1 Year is the fame with the prefent 
-i Worth, of 1 . 1 due a Year hence. So that the prefent Worth of an 

- Annuity to. continue 2 Years, is the Sum of the prefent Worth 
thereof for i Year, and the prefent Worth of the like. Sum with 

•the Annuity to continue 2 Years ; and thus the 4th Column in. the 
.above Table is made: For 
N 9 ' Col. 

The 1 in the 4 is .95238095 1 Sum = the 2d in Column 4 

' 2-r -i— -2— .90702947 J viz. t. 85941042. ' 

2.-* r— 4 — 1.85941042 -5 Sum — the 3d in Column 4 

— r-r— 2 — .86383759 f viz. 2.72324801, t£c. 

Cafe 5. To find what Annuity, to continue any Number of Years, 
any Sum will purchafe. Divide a Unit by any of the Numbers 
which are the prefent Worth of l. i Annuity for any Years, and the 
Quotient fhewa the Annuity that 1 . 1 will purchafe to continue thofe 
Years. Thus if I would know what /, 1 will purchafe per Ann. to 
continue 5 Years. 

As 4.3294.7664. 1 : : 1. .23097480 = Anfw. = 4 s. 7 d.lper Ann- 
Farther Rules concerning the five Cafes above. 

1. To enlarge the Numbers tabulated above, and what is under 
.the 5th Cafe, to any Number of Years, two ways. 

2. How to ufe them for any other Sum, above /. 1. 

1. You may augment the firft and fecond Columns by feveral 
Operations, as taught above, from 5 Years to 50, &c. and from 
them may make the third and fourth Columns, and another fhewing . 
what /. 1 will purchafe to continue thofe Years. 

Or, Became the Numbers in the ill Column of Compound In- 
tereft are in proportion as 100 to 105, or as 1 to 1.05, therefore 
that Column is a Series in Geometrical Proportion, whofe Ratio is 
1.05, fothat (as in Progrejfion\ SeR. 2. Chap. II.) if you have no oc- 
cafion for the intermediate Numbers, but would know the Amount, . 
• prefent Worth of any Sum or Annuity, &c. for 41 Years ; for the 
' Amount of /. 1. multiply the 1.27628 1 56 by itfelf, and it produceth 
the Amount for 10 Years ; which if you multiply by itfelf, pro- 
duceth the Amount for 20 Years; and that multiplied by itfelf, 
produceth the Amount for 40 Years. And having done the like 

with 
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1 14 Ufe of 'Decimals in Compound Intereft. Cha*. IUj 

with the 2d Column (of the prefent Worth of l.i) and found the 
prefent Worth for 40 Years j you may eafily by the Rules under 
the firft and fecond Cafe find the Amount or prefent Worth for one 
Year more. And having thofe two for 40 and 41 Years, you may 
eafily from thence calculate the Amount, prefent Worth, or Pur- 
chafe of Annuities, as is fhewed under the 3d, 4th and 5th Cafes. 

For Sums of Money or Annuities above /. 1, you have nothing 
to do but to multiply refpe&ively by fuch Pounds: Thus for/. 500 
‘ 5 Years. 

/. 

If you multiply 1.27628 156 by 500 you have the Amount of 

(/. 500, 5 Years. 
.78352616 by 500, you have the prefent 
. (Worth of/. 500 due 5 Years hence. 

5.52563125 by 500, you have the Amount 
(of /. 500 per Ann. for 5 Years. 
4.32947664by 500, you have the prefent 
Worth of /. 500 per Ann. 
to continue 5 Years. 

And as in Cafe 5. .2309748 by 500, you have the Annuity 

that /. 500 will purchale 
to continue 5 Years. 

And the like for any other Sums or Term of Years. 

But all thefe things (if you are without Tables of Intereft) are 
molt eafily and concifely done by the Logarithms, as appears in 
that Part of Arithmetic hereafter following. 


Compound 
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2 i 6 - T ables of Compound Interejl to <Si Tears. C h a p. IH, 


Compound Interest at 3 perCenu 

Table!. Table II. Table III. Table IV. 

The pre- The Amount The prefent 
The Amount fent Worth of 1. 1 An - Worth of \. i. 

Tears , of 1 . 1. of 1 . 1. nuity. Annuity. 

1 1.03 .9708738 1 .9708738 

2 1.0609 .9425959 2.03 1.9134697 

3 1.092727 .915x417 3.0909 2.8286114 

4 1.1255088 .8884870 4.183627 3.7170984 

5 j.1592741 .8626088 . 5.3091358 4 - 5797 ° 7 2 

6 1. 1940523 .8374843 6.4684099 5.4171914 

7 1.2298739 .8x30915 7.6624622 6.2302829 

8 1.2667701 .7894092 8.8923360 7.0196922 

9 1.3047732 .7664167 *0.1591061 7.7861089 

10 1.3439164 .7440939 U.4638793 8.5302028 

11 1.3842339 .7224213 12.8077957 9.2526241 

12 1.4257609 .7013799 *4.1920296 9.9540040 

*3 I-4685337 -6809513 15.6177904 10.6349553 

14 1.5125897 .6611178 17.0863242 H.2960731 

15 i - 5579 6 74 .6418619 18.5989139 I *> 937935 * 

16 1.6047064 .6231669 20.1568813 12.5611020 

17 1.6528476 .6050164 21.7615877 13.1661185 

j8 1.7024331 .5873946 23.4144354 I 3 - 7535 * 3 I 

’9 J-7535<>6x .5702860 25.1168684 *4.3237991 

20 1.8061112 .5536758 26.8703745 *4.8774748 

21 1.8602946 -5375493 28.6764857 15.4150241 

22 1.9161034 .5218925 ] 30.5367803 15.9369166 

23 *-9735865 .5066917 32.4528837 *6.4436084 

24 2.0327941 .49*9337 34-4264702 *6.9355421 

25 2.0937779 .4776056 36.4592643 • I 7 - 4 * 3*477 

26 2.1565913 .4636947 38.5530422 17.8768420 

•27 2.2212890 .4501891 40.7096335 *8.3270315 

28 2.2879277 .4370768 42.9309225 *8.7641082 

29 2.3565655 .4243464 45.2188502 *9.1884546 

30 2.4272625 .4119868 47-5754*57 *9.6004413 

31 2.5000803 .3999871 50.0026782 20.0004285 
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Se c t. VIII. Tables of Compound Inter ejl t»6i Tears. a 1 7 


Compound Interest at r^per Cent. 



Table I. 
Continu'd. 

Table II. 
Continu’d. 
The prefent 


The Amount 
of 1. 1. 

Worth of 

1. 1. 

■32 

2.5750828 

.3883370 

33 

2.6523352 

.3770262 

34 

2.7319053 

.3660449 

35 

2.8138624 

.3553834 

36 

2.8982783 

.3450324 

37 

2.9852267 

.3349829 

38 

3.0747835 

.3252262 

39 

3.1670270 

•3*57535 

40 

3.2620378 

.3065568 

41 

3.3598989 . 

.2976280 

42 . 

34606959 

.2889592 

43 

3.5645168 

.2805429 

44 

3.«714523 

.2723718 

45 

3,78'5959 

.2644386 

46 

3.8950437 

.2567365 

47 

4.01 18950 

.2492588 

48 

4.1322519 

.2419988 

49 

4.2562194 

.2349503 

jo 

4.3839060 

.2281071 

5*. 

4.5154232 , 

.2214632 

52 1 

4.65088.59 - 

.2150128 

53 

4.7904125 

.2087503 

54 

4.934*249 

.2026702 

55 

5.0821486 

.196767a 

5* 

! 5.2346131 

.1910361 

57 

53916515 

. .1854719 . 

58 ; 

5.5534°*° 

.1800698 

59 

5.7200030 

.1748251 

60 

5.8916031 

.169733* 

6l 

6.0683512 

.1647894 

Ff 


Table III. 

• Continu’d. 

The Amount of 
1. 1. Annuity. 

52.5027585 
55.0778413 
57-730l7<55 
60.4620818 
6?.2759443 
66.1742226 
69.15944^3 
72*2342 327 
75.4012597 

78.6632975 

82.0231964 

854838923 

89.0484191 

92.7198614 

96.5014572 

100.3965009 

104.4083960 

I08.540647P 
1 12.7968673 
117.1807733 
121.6961966 
126.3470825 
1 3 1- 1 374949 
136.0716198 
141.1537684 
I46.3883815 
151.^800329 
*57-3234339 
163.0534369 
168.9450400 


Table IV. 

Continu’d. 

The prejent 

Worth of\. x. 

Annuity. 

20.3887655 
20-7657918 
21.1318367 
21.4872200 
21.8322525 
22.1672354 
22.4924616 
22.80821 51 
23.1147719 

23.4123999 

23.70I3592 

23.9819021 

24.2542739 

24.5187125 

24.7754490 

25.0247078 
25.266 7066 
25-5016569 
25-7297640 
.25-95*2271 
26.1662399 
26.3749902 
26.5776040 

26.7744276 

26.9654637 

27.1509356 

27.3310054 

27.5058305 

27.6755636 

27.8403530 
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1 1 f Tahiti of Compound Inter ejl to 61 Tears. Chap. IIL 


Compound Interest at \perCent. 

Table V. Tab. VI. Table VII. Tab. VIII. 

The prefen t The prefent 

The Amount Worth of The Amount of Worth of hr; 

Tears. of 1. i. 1. i. 1. i Annuity. Annuity. 

i. 1.04 -96 1 5 385 10 l .9615385 

2 I.d8i6 .9245562 2.04 1.8860947 

3 1.424864 .8889964 3.12 16 2.7750910 

4 1.1698585' .8548042 4.246464 3.6298952 

5 1.2166529 .8219271 5.4I63226 4.4518223 

5 1.2653190 .7903I45 6.6329755 5-2421369 

7 *.31593 18 .7599178 7.8982945 6. 0020547 

8 1.3685691 .7305901 9-2142263 6.7327448 

9 1.4233118 .7025866 10.5827953 7 - 43533*4 

10 1.4801443 .6755641 12.0061071 8.1108955 

11 1.5394541 *6495808 13.4863514 8.7604763 

12 1.6010322 -6245970 15.0258055 9.3850733 

13 1.6650735 .6005740 16.6268377 9.9856473 

14 1.7316764 ‘5774750- 18.2919112 10.5631223 

15 1.8009435 .5552644 20.0235876 11.1183868 

1 6 i. 87 2 98 i 2 .5339081 21.82453H 11.6522949 

17 1.3479005 .513373a 23-6975*24 12.1656680 

18 2.0258165, .4936281 25.6454129 12.6592961 

19 2.106849a .4746424 27.6712294 13.1339385 

20 2.1911131 .4563869 29.7780786 13.5903253 

21 2.2787681 .4388335 31.9592017 14.0291589 

22 2.3699188 ' 4219553 342479698 14.4511142 

2-3 2.4647155 .4057263 36.6178886 14.8568405 

24 2.5633042 .3901214 39.0826041 152469619 

25 2.6658363 ■ .3751168 41.6459083 15.5220787 

26 2.7724698 .3606892 44.3117446 15-9827678 

27 2.8833686 .3448I6J 47;o842i44 16.32^5844 

28 2.9987033 *3334774 49-9675830 16.6630618 

2 9 3.1186515 .3206514 52.9662863 16.9837132 

30 3-2433975 .3083185 56-0849377 17.2920318 

31 3-3731334 .2964602 59.3283352 17.5884921 





S ECT. VIIL Tables ofCotnpound Inter eft to 6 1 Tears. 2 1* 


Compound Interest at \ per Cent . 

Taele V. Table VI. Table VII. 1 Table VIII. 
Continu’d. Continu’d. Continu’d, Continu’d. 

The prefent ’The prefent 

Tears. The Amount Worth of The Amount of Worth of 1 . 1. 

of 1. 1. 1. 1, 1. 1. Annuity. Annuity. 

32 3.5080587 .2850579 <52.7014687 I7-87355oo 

33 >6483811 .2740P41 66.2095274 18.1476441 

34 ' 3.7943163 .2635521 6P.857P045 18.4111962 

35 3.9460890 .2534154 73.6522248 18.6646116 

36 4.1039326 .2436687 77-5983'38 18.9082803 

37 4.268089P .2342968 8.1-7022464 19.1425771 

38 4.4388134- .2252854 85.9703362 19.3678625 

3P 4.6163660 .2166206 P04091497 lp.5844831 

40 4.8010206 .2082890 95-0255157 19-7927721 

41 • 4.9930615 .2002779 99.8265363 19.9930500 

42 5.IP2 7839 . .19*5749 104.8195978 20.1856250 

43 5-4004953 .1851682 llc.0123817 20.3707931 

44 5.6165151 .1780463 115.4128769 20.54883 95 

45 5.8411757 .1711984, 12.I.0293920 20.7200378 

46 6. 0748227 .1646138 126-8705677 20.8846517 

47 6.3178156 * .1582825 132.9453904 21.0429342 

48 6-5 705282 .1521947 139.2632060 21.1951289 

49 d-8353494 -14*3411 145-833734* 2I-34147 C °- 

50 7.1066833 .1407126 152.6670836 21-4821826 

51 7-3 9095 °7 -I3530C6 159-7737670 21.6174832 

52 7.6865887 .1300967 167.1647176 21.7475800 

• 53 7.9940522 .1250930 # 174.8513063 21.8726729 

54 83138143 .1202817 182.8453586 21.9929546 

55 8.6463669 .1156555 *9l- I 5S >, 7*9 22.1086100 

56 8-9922216 .1112072 I99.8055398 22.2198172 

57 9-35*9105 .1069300 208.7977614 22.3267472 

58 9.72 59869 .1028173 218.1496719 22.4295645 

59 10-1150263 .0988628 227-8756588 22-5284273 

60 . 10-5196274 .0950604 237.9906851 22.6234877 

6 1 10-9404125 .0914042 248^5103125 22.7148919 

Ff 2 
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210 Tables of Compound Interefi to 6 1 Tears C Chap*. HI. 


Compound Interest at 5 per Cent. 



TableIX. 

Tab. X. 

The prefent 

Table XI. 

Years* 

The Amount 

Worth of 

' The Amount of 

of 1. 1.. 

1. 1. 

1. 1. Annuity. 

1 

I.05 

.9523809 

1.0 

2 

I.1025 

.9070294 

2.05 

3 

1.157625 

.8638376 

3-*525 

4 

1.2 1 55063 

.8227025 

4.3*0127 

5 

1.2762816 

.7835262 

< 5.525*5312 

<5 

1.3400956 

.7462154 

6.8010128 

7 

1.4071064 

.7106813 

8.1420084 

8 

*•4774554 

.6768394 

9.5491089 

9 

*.55*3*82 

.6446089 

1 1.0265643 

10 

1.6288046 

.6139133 

12.5778925 

*1 

1.7*03303 

•5846929 

14.2067871 

12 

1.7058563 

•5568374 

15.9171265 

13 

1.8856491 

•530?2I3 

17.7129828 

14 

1.97993*6 

•5050680 

i9-5986g2o 

15 

2.0789282- 

•4810171 

21.5785636 

16 

2.1828746 

•4581115 

23.6574918 

17 

2.2920183 

.4362967 

25.8403664 

18 

2.406619a • 

.4155207 

28.1323847 

10 

2.5269502 

•3957340 

30.5390039 

20 

2.6532977 

•3768805- 

33.065954*' 

21 

2.7859626 

.3589424 

35.7*9251* 

22 

2.9252607 

.3418499 

38.5052144 

23 

3.071 5138 

•32OT3 

41.4304751 . 

24 

3.2251000 

•3100670 

44.5019089 

2 5 

3.3863549 

•295302$ 

47.7270988 

26 

3 5756727 

.2812407 

51.1134537 

^7 

37334563 

.2678483 

54.6691264 

28 

3.9201 201 

.2550936 

584025827 

, 

4.1161376 

.2429463 

6 2.3227119 

30 

4.3210424 

.2313774 

664388474 

*1 

4.5380395, 

.2203505 

. 70.7607898 


Tab. XII. 

. The prefent 
Worth of \. 1 . 


.9523809 

1.8504103 

2.7232480 

3- 54505OJ 

4 - 3294767 

5.0756921 

5.7853734 

6.4632128 

7.1078217 

77217340 

8.3064142^ 

8.8632516 

9.393573© 

0.8086409 

10.3796580 

10 . 8377 ^ 

1 1.2740662 
1 1.6805860 
12.0853208 
124622103 
12.8211527 
13.1630026 
13.4885730 
137986418 
14.0970445 
*44751853 
14.6430336 
14*8981272 

15.14*0735 

i 5*37HJ i ° 

15.5928104 
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Sect. VIII. Tables of Compound Inter ejt 1o 61 Tears. 22 r 


Compound Interest at $ per Cent, 


Years. 


32 

33 
34 

35 

36 

37 
38 

39 

40 

4 1 

42 

43 

44 

45 

46 

47 

48 

49 

50 

5 1 

52 

53 
54. 
55 
5^ 

57 

58 

59 

60 
£1 


: Table IX. 
Continu’d. 

The Amount- 
of I. 1. 

4.7649415 
5.003188? 
5.2533480 
5.5160154 
5.791816! 
5.0814059 
6.3854773 
<5.70475 11 
7.0399887 
7.39>988l 
7.76*5875 
• 8.1496669 
8.557I5 0 3 
8.9850078 
9.4342582 
9.90597fl 
10.4012596 
10-9213331 

11.4674000 

12.0407698 

12.6428082 

13.2749486 

*3.9386961 

14.6356309 

15.3674124 

16.1357831 

16.9425722 

1 7.7897008 

18.6791858 

19.6131451 


Table X. 
Continu’d. 
The prefent 
Worth of 
1. 1. • 

-2098562 

.1998725 

.1903548 

.1812903 

-1726574 

.I644356 

.1566054 

.1491480 

.1420457 

*1352816 

•1288396 

•1227044 

•1168613 

•1112965 

•1059967 

.1009492 

.0961421 

.0915639 

.0872037 

.0830512 

.0790963 

.0753298 

.07«7427 

.0683264 

.0650727 

.0619740 

•0590229 

.0562123 

•0535355 

.0509862 


Table XL 
Continu’d. 

’ The Amount of 
1 . 1. Annuity. 

75-2988293 
80.0637708 
85.0669593 
9 0.3203073 
95.8363226 
101.6281387 

107.7095457 

H4.0950229 

120.7997741 

127.8397628 

135.2317509 

1429933385 

151.1430054 

1 59.7001 556 

168.6851634 

178.1*94216 

1880253927 

198.4266623 

209.3479954 

220*8153952 

232.8561649 

245-4989731 

2587739218 

2727126179 

287.3482488 

3027156612 j 

3*8-851444* 

3357940164 

353.5837172 

372.2629031 


Tab. XII. 
Continu’d. 
The prefent 
Worth of ‘L 1. 
Annuity. 

15.8026766 
16. 0025491 
16.1929039 
16.374194* 
16.5468516 
16.71 12872 
16.8678926 
17.0170406 
17.1590862 

17.2943678 

17- 4*32074 

175459118 
17.6627732 
17-774Q691 
17.8800663 
17.9810155 
18.077157 6 
j 1811687215. 

18- .2559253 
18.3389764 
18.4180728 
1 8.4934026 

18.5651453 

18.63347*0 • 

18.6985444 

18.7605185 

18.8195414 

18.8757536 

18.9292882 

18*9802743 
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in. Tables tf Compound InUreft to 61 Tears* Chap. III. 


Compound Interest at 6 per Cent* 



T A B. XIII. 

Tab. XIV. 

Table XV. 

TableXVI. 



The prefent 


The prefent 


The Amount 

Worth of 

. The Amount of 

Worth ofl. 1. 

Tears. 

ofl I. 

1. 1. 

1 . 1. Annuity. 

Annuity. 

i 

I.o 5 

• 94339^2 

l.o 

.9433962 

2 

1.1235 

.8899964 

2.06 

1.8333926 

3 

1.191015 

•8396193 

3.1836 

2.6730I19 

4 

I.2624759 

. 79 2 q 937 

4.37460X16 

3.4651056 

5 

1.3382255 

.7472582 

5.6370930 

4.2123638 

6 f 

I.4185191 

.7049605 

6 ' 9753*87 

4 - 9 * 73*44 

7 

1.5036303 

.6650571 

8.3938378 

5.5823815 

8 

1-593848! 

.6274124 

9.8974681 

6-2097939 

9 

1.5894790 

. 59*8985 

11.4913*62 

6.8016923 

lO 

I.7908477 

•5583948 

*3.1807958 

: 7.3600871 

1 1 

I.8982980 

.5267875 

*4.97*6435 

7.8868747 

I 2 

2.01 2 1 965 

.4969694 

*6.8699420 

8*3838440 

13 

2.I329283 

46883 90 

18*882*385 

8-8526831 

14 

2.2609039 

.4423010 

21*0150667 

9*2949840 

1 5 

2.3965582 

.4172651 

- 23V2759707 

9-712249* 

16 

2.5402517 

.3936463 

■ 25*6725289 

10.-105895-3 

17 

2.6927728 

.3713644 

28.2128806 

10.4772597 

18 

2.8543392 

.3503438 

30.9056534 

*0.8276035 

Ip 

3.0255995 

.3305130 

33 * 75999 X 5 

11.1581 *65 

20 

3.2071355 

.31 18047 

36.7855920 

*1.4699213 

21 

3-3995636 

.2941554 

39.9927275 

1**7640767 

22 

3.6035374 

.277505* 

43 * 39229 * * 

12.0415818 

23 

3.8197497 

,2617973 

46.9958285 

*2.3033790 

24 

4.0489346 

.2469786 

50.8155782 

*2.5503576 

25 

4.2918707 

.2329986 

54-8645128 

*2.7833562 

2$ 

4.5493829 

.2198100 

59**563835 

13.0031663 

27 

4.8223459 

.2073680 

63.7057664 

13-2105342 

28 

5-IH6866 

.1956301 

68-5281123 

13.4061644 

29 

5.4183878 

.1845567 

73-6397990 

*3.5907211 

30 

6.743491 1 

.1741101 

79.0581868 

*37648312 

31 

6.0881006 

.1642548 

84.8016779 

13.9790861 
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Sect. VIII. Tables of Compound Interejl to 6 1 Tears. 223 


.Compound Interest at 6 per Cent. 



Tab. Xin. 
Continu’d. 

Tab. XIV. 
Continu’d. 

Tab.. XV. 
Continu’d. 

Tears. 

Amount 

The prefent 
Worth of 

, The Amount of 


of 1. 1. 

1. 1. 

1 . 1. Annuity. 

32 

6.4533S66 

•1549574 

90.8897785 

33 

6.8405898 

.I461862 

97 - 343*652 

34 

7.2510252 

.I 379 M 5 

104.1837550 

35 

7.6860867 

.1301052 

11 1.4347802 

36 

8.1472519 

.1227407 

119.1208669 

37 

8.6360870 

•II 57932 

127.2681188 

38 

9 * 1 54 2 S 2 3 

.1092388 

135.9042059 

39 

9.7035074 

!• 1030555 

145.0584581 

40 

10.2857178 

<•0972222 : 

* 54 - 76*9655 

4 ( 1 

10.9028609 

>0917190 

165.0476833- 

. 42 

1 1.5570326 

•0865274 

1759505442 

43 

(2.2504545 

•0816296 

187.5075769 

44 

12.9854818 

•0770091 

199.7580314 

45 

13.7646107 

.0726500 

212.7435132 

46 

14.5904873 

.0685378 

226.5081239 

. 47 

154659166 

.0646583 

241.09861 12 

48 

16.3938716 * 

.0609984. 

256.5645278 

49 

174775039 

• 0575457 . 

272.9583994 

SO 

1 8.4201 541 

.0542884 

2.90.33J9032 

5 * 

195253634 

.0512154 

308.7560573 

52 

26-696*852 

.0483164 

338.28 14207 

53 

21.9386983 

.0455816 

348.9783059 

54 

232550202 

.0430015 

370.9170041 

794-1720243 

55 

24-6503214 

.0405674 

5<5 

26.1293406 

.0382712 

418.8223456 ■ 

57 

27.6971011 

.0361049 

444.9516863 

58 

29.3589272 

* .0340612 

472.6487874 

59 

31.1204628 

.0321332 

502.0077145 

60 

32.9876905 

.0303143 

533.1281773 

61 

34.9669520 

.0285984 . 

566.H58679 


Tab. XVI. 
Continu’d. 
The prefent 
Worth of \. r. 
Annuity. 

14.0840435 

I4.2302297 

14.3681412 

14.4982455 

14.5209872 

1473^7804 

I4.8460192 

14.9490747 

15*0462969 

15.1380160 

15.2245434 

15.3061730 
I 5 . 3 8 3 l 82 l 
I 74 J 58321 
*5 .5*43699 
15.5890282 
15.6500266. 

I 157075723 

15.7618610 
13.8130761 
15.8613925 
* 5 - 9069 . 741 
*5-9499760 
* 5-9905430 . 
16.0288(41 
I6.0649190 
16-0989802 

16.1311134 

16.1614277 

16.1900261 
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1 

i 


1 I.08 *92 59119 

2 1.1664- -8573388 

3 1.259712 ^7938224 

4 1.3604890 -7350299 

5 . 14693281 .68058*2 

6 1.5868743 .630169^ 

7 1.7138243 .5834904 

8 1.8509302 .5402689 

9 1.5990046 .5002490 

id 2.1589250 .4631935 

11 2.3316390 .4288829 

12 . 2.5181701 .3971138 

13 2.7196237 4&16979 

14 2.937193* .3404610 

1$ 3.1721691 .3152417 

16 34259426 .291890* 

17 3.7000181 .2702689 

.18 3.9960195 .2502490 

19 4.3157011 .2317121 

20 4.6609571 .2145482 

21 5- 0 338j37 .1986557 

22 54365404 .1839405 

23 5.8714636 .1703153 

24 6.34U807 .1576993 

25 6.8484752 .I460179 

26 7-3-963532 .1352018 

27 7-98806IJ .1251868 

28 86271064 .11 591 37 

29 9-3l7 2 74P -1073275 

30 IO.0626569 -0993773 

31 10.8676694 .0920160 


1.0 .9259259 

2.08 1.7832648 

3.2464 2.5770979 

4.506112 3.3121268 

5.866010 3.9927100 

7-3359290 4.6228797 

8.9228034 5.2063701 

10.6366276 5-7466389 

424875579 6.2468879 

14.4865626 6.7I00814 

16.6454876 7.1389643 

18-9771266 7.5360780 

21.4952967 7-9037759 

24-2149204 8-2442370 

27-1521140 8-5594790 

30.3242831 8-8513691 

33.7502258 9.1216381 

37.4502438 9-3718871 

414462633 „ 9.6035992 

45-7619644 9.8181474 

504229215 10.0168031 

55-4567552 10-2007436 

60-8932956 10-3710589 

66.7647593 10.528^582 

73.1059400 10.6747761 

79.9544*52 10.8099779 

87.3507684 jo -93 5 '647 

95-33 8 8299 11.0510784 

103.9659363 11.1584059 

113.2832112 11.2577833 

123.3458680 I 11.3497993 


224 Tables of Compound Intsreft to 6 1 Tears, Chap. III. 

.Compound Interest at 8 perCent. 

Tab. XVII. Tab.XVIH. Table XIX. Table XX. 

The prefent The prefent 

‘the Amount Worth of The Amount of Worth of 1. 1 . 

Tears. of I. i. 1. i. 1 . 1 . Annuity. Annuity . 




Sect. VIII. Tables of Compound Intereft to 6i Tears. 2 25 


Compound Interest at 8 per Cent. 



Tab. XVII. 

Tab. XVIII 

Tab. XIX. 


Continu’d. 

Continu’d. 

Continu’d. 



The prefent 


Tears. 

The Amount 

Worth of 

The Amount of 


°f 1* i*. 

1. 1. 

1 . 1. Annuity. 

32 

11.7370830 

.0852000 

134.2135375 

33 

12.6760496 

.0788889 

145.9506205 

• 34 

13.6001336 

.0730453 

1 58.6266701 

35 

14.7853443 

.067634 s 

172.3168037 

36 

15.9681718 

.0626246 

187.1021480 

37 

17.2456255 

•0579857 

203.0703198 

38 

18.6252756 

•0536905 

220.3159454 

39 

20.1152976 

• 0497 1 34 

238.9412209 

40 

21.7245214 

.0460309 

259.0565186 

4 i 

23.4624832 

.0426212 

280.78 1 0400 

42 

25 - 33948 I 8 

.0394641 

304.2435232 

43 

27.3666404 

.0365408 

329.5830050 

44 

295 S 59716 

•0338341 

356-9496454 

45 

31.9204493 

.0313279 

386-5056169 

46 

34.4740853 

.0290073 

41 8.4260663 

47 

37.2320121 

.0268586. 

452.9001515 

48 

40.2105730 

.0248691 

490 . 1321 636 

49 

43.4274189 

.0230269 

530 . 34273^7 

So 

46.9015124 

.02 1 32 1 2 

573.7701 5 S 6 

51 

50.6537414 

.01 97419 

620.6717680 

52 

54.7060407 

.0182795 

671.3255094 

53 

59.0825240 

.0169255 

726.0315501 

54 

63 8091259 

.0156717 

785.1140741 

55 

68-9138560 

.0145109 

848.9232000 

5 * 

74.4269644 

.0134360 

917-8370559 

37 

80.3811216 

.0124408 

992.2640203 

58 

8681 16l 13 

.0II519 2 

1072.6451410 

59 

93 - 75 <y 54 02 

.0106660 

< ' 59 - 45 6 753 2 

60 i 

[0I.2570634 

.0098750 

1253.2132934 

61 1 

[ 09 - 357 « 28 j 

.0091443 

13544703560 


Gg 


Tab. XX. 
Continu’d. 
The prcfent 
Worth of \. i. 
Annuity. 

il. +34999; 
11.5138883 
1 1.5869336 
11.6545681 

II. 7 i 7 «P 27 

1 1.7751784 
11.8288689 
11.8785823 
11.92+6132 
11.0673344 
1 2.0066985 
12.0432394 
I2.0770735 
12.1084014 
12.137+087 
12.164267; 
12.1891263 
12 21 2163; 
.12.233484; 
I2.2532264 
H.27I5059 
1 2 . 288 + 3 1 4 

I 2 . 304103 t 

12.3286140 

12.3320500 

12.3444908 

»2.356olOO 

123666760 

12 - 87^5518 

12.3856962 
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Tables of Compound Intereft to t i Tears. ■ Chap. in. 


Compound Interest at to per Cent. 



Tab. XXI. 

TAB.XXII. 

prefent 

Tab. XXni. 


'The Amount 

Worth of 

The Amount of 

of J. 1. 

1. 1. 

1 . 1 Annuity. 

1 

1. 1 

.9090909 

1. 

2 

1.21 

.8264463 

2.1 

3 

>- 33 i 

•7513148 

3 - 3 * ' 

4 

J.4641 

•6839135 

4.641 ' 

5 

■1.61051 

.6309213 

6.1051 

6 

1.77156! 

•5644739 

7 - 7 i 

7 

1.948717* 

• 5 > 3158 i 

9.487171 

8 

2.143 5 B 88 

.4665074 

11.4358881 

9 

2.3579477 

•42 40 975 

13.5794769 

10. 

2-5937425 

.3855433 

15-937424* 

11 

2-8531167 

-3504939 

18.5311671 

12 

3.1384284 

.3186308 

21.3842838 

13 

3.4522712 

•2896644 

24.5227121 

14 

. 3.7974983 

.2633313 

27-9749834 

15 

4.1772482 

.23913920 

’31-7724817 

16' 

4-5949730 

- .2176291 

35-9497299 

17 

5.0544703 

.1978446 

40.5447028 

18 

5-5599173 

.1798588 

45 - 599*731 

19 

6.1 1 59090 

.1635080 

51-1590904 

20 

6.7274999 

.1486436 

57.2749995 

21 

, 7 - 4 oo2 499 

.1351306 

64.0c; 24 994 

22 

8.1402749 

■.1228460 

71.4027494 

23 

8.9543024 

- -i i 16782 ' 

■79-5430243 

24 

9.8497327 

•1015256 

88-4973268 

25 

10.8347059 

•0922960 

98.3470594 

26 

1 1.9181765 

-0839055 

109.1817654 

27 

13.1099942 

.0762777 : 

1 £1.0999419 

28 

14.4209936 

.0693433 

134.2099361 

29 

‘ 15-8630930 

.0630394 

148.6409297 

30 

17.4494-23 

.0573086 

1 64.4940227 

iai 

19.1943425 

.0520987 

1 81. 94342 jo - 


Tab. XXIV. 
The prefent 
Worth of \. i. 
Annuity. 

•9090909 

1-7355372 

2.4868520 

3.1*28654 

3.7907868 

4.2552*07 

4- 8684188 

5- 3349262 

5-7:59o238 

6.1445671 

6.4950610 

6.8136918 

7-io335<52 

7.3666875 

7.6060795 

7-8237086 

8.02I5533 

8.2014121 

8.3649201 

8.5135637 

8.6486P43 
" 8.7715403 
- 8.8832184 
8.9847440 
90770400 
9-1609455 
9.2372232 
9-3065665 
9.3696059 
9.4269145 
947 9 01 32 
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Sect. VIII. Tables of Compounilnttreji to 6 1 Tears. 227 

Compound Interest at ro per Cent. 

Table XXI. TabIXXII. Tab. XXIII. Tab. XXIV. 
Continu’d. Continu’d. • Continu’d. Continu’d 

The prefent The prefent 

Tears.. The Amount Worth of The Amount of Worth of 1. 1. 


1 of 1. 1. 1 . 1. 

32 21.1137757 .0473524 

33 23.2251544 .0430558 

34 - 2 5*547* 699 

35 28.1024368 .0355841 

36 30.9126805 ,0323492 

37 34.0039486 .0294083 

38 37 - 4°43434 -0267349 

39 4 M 44777 * ‘ -0243044 

40 45.2 5 92556* .0220949 

41 49.7851 8tlv , .0200863 

42 54.763699^ .0182603 

43 60.2400692 -0166002 

44 66.2640761 -0150911 

45 72-8904837 .013719^ 

46 80.1795321 .0124720. 

47 88.1974853 .0113382 

48 97-0172338 .0103074 

49 106.7189572 .0093704 

50 117-3908529 .0085186 

51 129.1299382 .0077441 

52 142.0429320 .0070401 

53 156.2472252 .0064001 

54 171.8719477 .0058183 

55 189.0591425 .0052893 

56 207-9650567 .0048085 . 

57 228.7615624 . .0043714. 

58 251-6377186 .0039740 

59 276-8014905 .0036127 

60 304.4816395 ■ .0032843 

61 334-9298035 .0029857, 

Gg 


1 . 1. Annuity. Annuity. 

2 ot.t 377674- 9 - 5263756 

222.2515442 9.5694324 

245.4766986 9.6085749 

271.0243685 9.6441590 

299.1268053 . 9.6765082 

330.0394858 9.7059165 

364.0434344 9.7326514 

401.4477779 9-7569?58 

442.5925557 97790507 

487.85,18112 9-7991370 

537.6369924 9 - 817397 ? 

592.4006916 9-83 3997? 

. 652.6407608 9.8490887 

718-9048368 9.8628079 

791.7953205 98752799 

871.9748526 9-8866181 

960.1723378 9.8969255 

1057.1895716 9.90162959 

1I63.9085288 9.9148145 

1281.2993810 9.9225586 

1410.4293198 9.9295987 

1552.4722518 9-9359989 

1708.7194769 9-9418171 

1880.591424 7 9.9471C6J 

2069.6505671 9.95l9'5o 

2277-6156238 9.9562864 

-2506*3771862 9.9*0160$ 

2758.0149048 9.9638730 

3034*8163953 9-967 1573 

333P-2980349 9-9701430 
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228 Ufe of the Tables of Comp. Intereji. Chap. HI* 

I have defigned thefe Rates thus : The Columns of 3, 4 or 5 per 
Cent, for Incomes of Lands, &c. that are certain; That Table at 
6 per Cent, for Houfes new or in good Repair, Brick ; That of 
8 per Cent, for the Purchafe, &c. of Houfes that are pretty old ; 
That of jo per Cent, for very old Houfes, or not in very good Re- 
pair. And they may be ufed as every one’s Difcretion direfts, ac- 
cording to the foregoing Rules. And as to this Table of Lives, if 
the Years Purchafe be multiplied by the Annuity, the Product fhews 
the Value of fuch Eftate for fuch Life. Examples follow. 


‘The Value of a Life at the feveral Ages thereof. 


Age. 

Tears 

Age. 

Tears 

Age. 

Tears 

Purchafe. 

Purchafe,. 

Purchafe. 

1 

10.28 

25 

12.27 

50 

9.21 

5 

*3-4 

3° 

11.72 

55 

8.51 

10 

13-44 

35 

11. 12 

•60 

7.60 

*5 

13-33 

40 

io,57 

65 

6.54 

20 

12.78 

45 

9.91 

70 

5-32 


The Ufe of thefe Tables of Compound Intereji. 

Prop. 1.] To find the Amount of any Sum of Money for any 
Number of Years. This is done by the fiift Column towards the left 
hand ;• fo the Amount of l. 50 in 50 Years 
Compound Intereft allow’d at 5 per Cent, is 11.4674091 

/. 573 : 7 : 5 ; found by multiplying theTabular 50 

Number againft 50 Years by /. 50 thus. 

Prop. 2.] An Office is worth l. 500 : What • /. 573.3704550 

may be paid in prefent Money to enter upon — — - - 
it 15 Years hence? This is done by the 
2d Column at 5 per Cent, by multiplying the .4810171 

prefent Worth of /. 1. due 15 Years hence by 500 

500, as in the Margin, where the Anfwer is ■ — 

/. 240 : 10 : 2. 1 . 240.5085500 

Prop. 3.] Annuity of 70 l. per Ann. is 
forborn 33 Years, what is the Improvement, Compound Intereft 

being 
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Sect. VIII. . Ufe of the Tables of Comp, lntereft. 22 9 

Tears. 

1 . 1. per Ann. 33 =80.0638328 

70 


being allow’d the Owner at 5 per 
Cent ? By multiplying the A- 
mount of l. 1 per Ann. in 33 Years 
by the Annuity l. 70, you have 
the Anfwer /. 5604 : 9 : 4 h. 
Prop. 4.] There are 13 Years 


5604.4682960 


to come in the Leafe of an Houfe that is pretty old, but in good 
Repair, and is /. 50 per Ann. clear ; what is a farther Leafe for 31 
Years worth in prefent Money, at the Rate of 8 per Cent? 

I add the 31 Years Reverfion 


to the 13 in effe makes 44. 

The prefent Worth of /. 1 due 
44 Years hence, is 12.0770735 ; 
from which deduct the prefent 
Worth for 13 Years, and the 
Reft is multiplied by 50 for An- 
fwer : All by the Table of 8 per 
Cent. 

And if you multiply any of the Numbers in the 4th Column 
f according as the Eftate is in Land or Houfes, as aboveiaid) by the 
Annuity you would know the prefent Worth of, the Product ihews 
the prefent Value of fuch Annuity for any Years required under 62. 


'Tears. 

1 . 1 per Ann. 44 = /. 12.0770735 
/.i 13 =/. 7 - 9?37759 

Refts=/. 4.1732976 
50 

Anfw. 1 . 208.66488 


To find the Prefent Worth of Eftates for lives. 

Prop. 5.] To find the Value of an Eftate of /. 35 per Ann. in Land 
for a Life of 45 Years. By the little Table above, as compu- 
ted by the Learned Dr Halley , that Life is Years Purchafe — 9.91 
Which being multiplied by the Annuity 35, the 35 

Product is /. 346 : 17 : 'oo= the Anfwer. ■ ■- — 

. Prop. 6.] It many times happens, that a Life Prod. l r 346.85 
and fo many Years certain to come, arc pro- 
pofed in the fame Queftion •, therefore it becomes neceflary, as in 
Computations for two Lives alfo, to reduce the Tears Purchafe of any 
Life into Tears certain to come , or Tears in a Leafe : which is done thus. 

I find a Life of 50 worth 9.21 Years Purchafe. Now if you turn 
to any of the four Columns in the Tables above, which fhew the 
prefent Worth of Annuities according to the feveral Rates, you will 
find at 5 per Cent, the next to the faid 9.21 is 9.393573, againft 
which in the Column under Years is 13 Years to come. At 6 per 
Cent, the next to 9.21 is 9.294984, againft which under Years are 
14 Yean. At 8 per Cent, are 9.12163 81, againft which under Years 

are 
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230 Ufe of the Tables of Comp. Intereft. Chap. 1IL 

are 17 Years Leafe. And at 10 per Cent, ftands 9.2372232, ('as next 
to the faid 9.21) and againft that are 27 Years Leafe. 

Example. What is 


Tears to 

Tears. Tears Purcb. Col. 4. 8 per C. come. 
60 — 7.60 — — or 7.536078 or = 12 


The pref. Worth of 1 
1 . 1 per Ann. — J 


Tears. 1 . 
for 35 = 11.654568 

.for 12 = 7.536078 


of l. 1 Reverjton = 


4.11849 

96 


Anfw. = 395.37504 


the Value of anHoufe 
of /. 96 per Ann. clear 
Rent for 23 Years 
after the Death of a 
Perfon 60 Yearsold ? 

The Age being 
found = 12 Years to. 
come; therefore by 
the Table of 8 per 
Cent. Column 4. the 
Anfwer, as under 
Prop . 4. is found to 
be as per Margin, 

A 395-375 04 =•*• 

395 : 7 : 6. 

Prop. 7.] In Computations of the Value of EJlates for two Lives ; as 
fuppofe 50 and 55. Firft, find by the little Table of the Value of 
Lives the Years Purchafc that the elder Life is worth; then find 
in the fourth Column at 5 per Cent. (Tuppofing the Purchafe to be 
a clear certain Income) the 8.51 found in the faid little Table, or the 
next to it, whichis = 8.3064142 ; right againft which, in the Co- 
lumn of Years, is 11 Years: to which add the Difference in the 
Ages (5) and the Sum is 16 Years; againft which, in the 4th Co- 
lumn from the Years, is 10 .8377695, the Value of/. 1 per Ann. for 
the faid two Lives : which multiplied by the Annuity, gives the 
Anfwer or Value thereof for the faid two Lives, near enough the 
Truth. Farther Direftions might be given on this head ; but I 
have not room to enlarge on things fo uncertain, and which at beft 
depend on many cafual Circumftances. 


STABLE 
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STABLE Jhewing by Tnfpeclion the Fines payable 
for any Number of Tears lapfed or expired in a Church 
or College Leafe of their Lands , to make up Juch 
Leafe 2 1 Tears. 


Annual 

Rent 

ofLands 


i Tearlapfed 2 Tears lapf 1 3 Tears lapf.\ 


Fines 

Payable. 

1. s. d. q) 


Fines 

Payable. 

1. s. d. q\ 


Fines 

Payable. 

1. s. d. q.\ 


4 Tears lapj\ 5 Tears lapf. |6 Tears lapf. 


' Fines 

Payable. 

1: s. d. t 


Fines 

Payable. 

1. s. d. q. 


Fines 

Payable. 

/. s. d. q. 


1 

2 

3 

4 

5 

6 


7 

8 

9 


10 

20 

30 

40 

5° 
6 o 


70 1 7 
80 i 8 
90 | 9 
100 10 
3 oo 20 
300 30 
400 40 
500 jo 


2 

0 0 


4 

3 

0 


$ 

P 0 

4 

0 1 


8 

6 

0 


13 

6 0 

6 

0 1 


12 

9 

0 

I 

0 

3 1 

8 

0 2 


17 

0 0 

I 

7 

0 1 

10 

0 2 

1 

I 

3 

1 

I 

13 

9 1 

12 

0 3 

1 

5 

6 

1 

2 

0 

6 I 

14 

1 0 

1 

9 

9 

1 

2 

7 

3 1 

16 

1 P 

1 

H 

0 

1 

2 

14 

0 1 

18 

1 i 

1 

18 

3 

1 

3 

0 

9 2 

0 

1 1 

2 

2 

6 

1 

3 

7 

<5 2 

0 

2 2 

4 

J 

0 

3 

6 

IS 

1 0 

0 

3 3 

6 

7 

7 

c 

10 

2 

7 2 

0 

? 0 

8 

10 

1 

1 

13 

10 

2 0 

0 

6 l 

10 

12 

7 

3 

16 17 

8 2 

0 

7 2 

12 

15 

2 

0 

20 

5 

3 0 

0 

8 3 

<4 

17 

8 

1 

•23 

1 2 

P 1 

0 

10 0 

17 

0 

2 

3 

27 

0 

3 ? 

0 

It 1 

IP 

2 

P 

0 

30 

7 

10 1 

I 

c 2 

21 

5 

3 

2 

33 

IS 

4 3 

2 

0 1 

42 

10 

7 

O 

^7 

10 

P 3 

3 

1 2 

63 

15 

10 

2 

101 

6 

2 2 

4 

2 0 

85 

1 

1 

2 

135 

1 

.7 2 

5 

2 2 

1G<5 

6 

5 o|i68 17 

0 0 


1 

• 9 

<52 


I2 

73 


16 

1 2 


IP 

I 0 

1 

5 

3 3 

1 

12 

3 0 

I 

8 

7 2 

1 

17 

U 2 

2 

8 

42 

1 

18 

2 0 

•2 

10 

7 2 

3 

4 

6 0 

2 

7 

83 

j 3 

3 

3 1 

4 

0 

7 2 

2 

17 

3 1 

3 

15 

11 1 

4 16 

P 1 

3 

<5 

9 3 

4 

8 

70 

s 

12 

io 3 

3 

I£5 

4 >i 

5 

1 

3 0 

<5 

9 . 

0 1 

4 

5 

10 3 

; 5 

13 

IO 3 

7 

5 

I 3 

4 i 5 

I I 

<5 

6 

* 3 

8 

1 

3 1 

9 

10 

ic 2 

12 

13 

1 2 

16 

2 

3 

14 

6 

40 

.1819 

8 1 

24 

3 

10 0 

IP 

1 

P.ij 

*5 

6 

3 0 

32 

5 

i 1 

23 17 

2 2, 

31 

12 

P 3 

40 

,<5 

4 3 

28 

12 

7 3 

37 

'9 

4 2 

48 

7 

80 

33 

8 

1 1 

44 

J 

11 I 

5<5 

8 11 1 

38 

3 

6 2 

50 

12 

6 0 

6+ 

10 

2 3 

42 18 1 

11 3 

56 

IP 

0 3 

72 

II 

6 O 

47 

14 

5 J 

<53 

5 

7 2 

80 

12 

P I 

95 

8 

10 I 

126 

1 1 

3 0 

I< 5 l 

5 

70 

143 

3 

3 1 

189 1 6 Io 2 

2 4 I 

18 

4 1 

IPO 17 

8 2 

253 

2 

6 0 

322 

11 

I 2 

238 

12 

1 i 

1316 

8 

1 I 

4°3 

3 

II O 
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232 A Table of Church or College Leafes, Sc c.' Chap. III. 


STABLE Jhewing by Infpection the Fines pay- 
able for any Number of Tears lapfed or expired in 
a Church or College Leaje y &c. 


Annual 

7 Tears lapf. 

8 Tears lapf. 

9 Tears lapf. 

10 Tears lapf. 

1 1 j lapf. 

uinfntuit 

Rent 

Fines 

Fines 

Fines 

Fines 

Fines 

ofLands. 

Payable. 

Payable. 

Payable. 

Payable. 

Payable. 

1 . 

1. s. d. q. 

1. s. 

d. q. 

1. s. d. q. 

1. s. 

d. q. 

1 . S. d. q. 

I 

1 

1 4 

40 

1 913 

1 14 

6 1 

a 0 go 

' 2 

2 

2 8 

7 3 

2 18 3 I 

3 9 

1 0 

4 1 0 1 

3 

3 

3 12 U 2 

4 7 50 

5 3 

d 2 

6 1 d2 

4 

4 

4 17 

3 2 

5 id da 

d 18 

0 3 

8 2 o 2 

$ 

5 

6 1 

7 1 

7 5 81 

8 12 

« 3 

10 2 <5 3 

6 

6 

7 Hio 

8 14 10 0 

10 7 

1 0 

12 3 03 

7 

7 

8 10 

30 

10 3 11 2 

12 l 

7 I 

14 3 7 ° 

8 

8 

9 14 

7 0, 

11 13 11 

13 Id 

1 2 

16 4 1 1 

9 

9 

10 18 10 2 

13 223 

IJ IO 

7 2 

18 4 7 1 

to 

lo 

12 3 

2 2 

14 11 42 

>7 5 

1 3 

. 20 J 12 

20 

20 

24 6 

5 0 

29290 

34 10 

3 2 

4° >° 23 

30 

30 

36 9 

7 * 

43 14 1 2 

S 1 >5 

5 I 

do IJ 4 I 

40 

40 

48 12 

9 3 

58 * d 0 

6 q O 

7 0 

81 O j 3 

5 ° 

5 ® 

do id 

0 0 

72 16 IO 2 

Sd J 

8.3 

101 570 

6 o 

60 

72 19 

2 2 

87 8 3 0 

103 IO 10 2 

I21 10 8 2 

70 

70 

8? 2 

5 c 

iol 19 7 2 

i2o >6 

0 1 

141 15 100 

8o 

80 

97 5 

7 * 

1 Id 1 1 00 

138 I 

2 O 

162 0 11 1 

90 

90 

109 8 

9 3 

1 31 2 43 

‘l 55 * 

3 3 

182 6 0 J 

too 

ioo 

121 12 

0 0 

>45 >3 9 ° 

172 li 

5 2 

202 II 2 1 

200 

200 

143 4 

0 0 

291 7 d 2 

345 1 H > 

405 242 

300 

300 

3 d 4 Id 

0 0 

437 1 3 2 

517 14 

43 

607 13 d 3 

400 

400 

486 8 

0 0 

58215 02 

690 J IO I 

8lO 4pO 

Soo 

1500- 

dc8 0 

0 0 

728 8 1 o 0 

8d2 17 

•3 3 

1012 15 11 I 
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A Table Jhewing by Infpettion the Fines payable 
for any Number of Tears lapfed or expired in a 
Church or QoUege Leafe , &c. 


Annual 
Rent tf | 
Lands, 


I 

£ 

3 

4 

5 

6 

7 

2 

9 

1.0 

20 

30 

40 
SO 
6 o 
70 
8o 
90 
100 
200 
300 
400 
500 


1 2 Tears lapfed. 

13 Tears lapfed. 

14 Tears lapfed . 

1 5 lapfed. 

16 lapfed. 

Fines Payable . 

Fines Payable. 

Fines Payable. 

Fines Payable. 

Fines Payable. 

1. 


d. q. 

1. 

J. 

J. q. 

L 

s. 


?• 

1. 

5 . 


?• 

1. 

I. 

4 

?• 

a 

7 

2 2 

2 

14 

8 0 

3 

3 

O 

O 

3 

12 

3 

2 

4 

2 

7 

3 

4 

14 

4 3 

5 

9 

4 0 

6 

5 

II 

3 

7 

4 

6 

3 

8 

5 

3 

2 

7 

I 

7 1 

8 

4 

O O 

9 

8 

II 

3 

IO 

l6 

10 

1 

12 

7 

11 

I 

9 

8 

9 3 

IO 

18 

8 0 

12 

II 

II 

3 

14 

9 

1 

3 

1 6 

IO 

7 

I 

11 

l6 

0 0 

13 

*3 

4 ° 

*5 

14 

II 

2 

18 

I 

5 

0 

20 

13 

3 

O 

14 

3 

2 2 

1 6 

8 

p 0 

18 

*7 

II 

2 

2 1 

l 3 

8 

2 

24 

15 

IO 

3 

16 

IO 

5 0 

*9 

2 

8 0 

22 

O 

II 

2 

25 

5 

II 

3 

28 

18 

6 

2 

18 

17 

7 1 

21 

*7 

4 C 

25 

3 

II 

I 

28 

18 

O 

3 

33 

I 

2 

I 

21 

4 

9 3 

24 

12 

0 0 

28 

6 

II 

I 

32 

IO 

4 

1 

37 

3 

IO 

O 

2 3 

12 

O I 

27 


8 0 

31 

9 

II 

I 

36 

2 

IO 

0 

41 

6 

5 

3 

' 47 

4 

O 2 

54 

13 

4 0 

62 

*9 

IO 

I 

72 

5 

8 

0 

82 

12 

II 

3 

70 16 

0 3 

82 

O 

0 0 

94 

9 

9 

2 

108 

8 

6 

1 

123 

*9 

5 

3 

94 

8 

I 0 

IO9 

6 

8 0 

I2 5 

*9 

8 

3 

144 

11 

4 

1 

i6 5 

5 

11 

2 

ll8 

O 

I I 

13 6 *3 

4 0 

*57 

9 

8 

0 

180 

14 

2 

1 

206 

12 

5 

2 

141 

12 

I 2 

164 

0 

0 0 

188 

19 

7 

1 

216 

17 

0 

1 

247 

18 

1 1 

1 

l6 5 

4 

13 

191 

• 6 

8 0 

220 

9 

6 

2 

252 

*9 

10 

1 

289 

5 

5 

1 

188 

l6 

2 0 

218 

13 

4 c 

2 5 i 

*9 

5 

3 

289 

0 

8 

2 

330 

1 1 

1 1 

0 

212 

8 

2 I 

246 

0 

0 0 

283 

9 

4 

3 

325 

3 

6 

2 

37 i 

18 

5 

0 

236 

O 

^ 3 

273 

6 

8 0 

314 

*9 

4 

1 

361 

8 

4 

2 

4 i 3 

4 

10 

3 

472 

O 

5 2 

546 13 

3 0 

629 18 

8 

1 

722 

16 

9 

1 

826 

9 

10 

0 

708 

O 

8 1 

819 19 

10 2 

944 

18 

0 

1 

1084 

5 - 

1 

3 

1239 

14 

8 

2 

944 

O 

11 0 

1093 

6 

6 0 

1259 

17 

4 

2 

1445 

13 

6 

2 

1652 

*9 

7 

1 

1180 

I 

1 1 

1366 13 

1 1 

1574 

l6 

8 

2 

O 

OO 

1 

11 

0 

2066 

4 

6 

1 


H h 
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A Table of Church or College Leafes , &c. Chap. Ill, 


A Table Jhewing by Infpeftion the Fines payable 
far any Number of Tears lapfed or expired in a 
Church or College Leafe , &c. 


^ Annual 
Rent of 
Lands . 

i 


1 

2 

3 

4 


7 

8 

9 

to 

20 

30 

40 

50 

6 o 

70 

8 o 

9° 

TOO 

200 

300 

400 

500 


1 7 Tears lapfed. 

1 8 Tears lapfed. 

1 9 Tears lapfed L 

20 Tears lapfed. 

21 Tears lapfed. 

Fines Payable . 

Fines Payable. 

Fi'»« Payable. 

Fines Payable. 

Fines Payable. 

1 

s. 


1. 


d. 

?• 

1 . 

s. 


J- 

1 . 

s. 

d. q. 

1. 

5. 

d. ?. 

4 

14 

2 2 

5 

7 

1 

2 

6 

1 

6 

I 

6 

17 

6 0 

7 

15 

6 a 

9 

8 

5 0 

to 

*4 

2 

3 

12 

3 

0 

I 

13 

*4 

1* 3 

25 

II 

0 0 

*4 

2 

7 3 

16 

1 

4 

1 

18 

4 

6 

2 

20 

12 

5 3 

23 

6 

6 a 

18 

16 

10 1 

21 

8 

5 

2 

24 

6 

0 3 

' 27 

9 

22 3 

3* 

2 

0 a 

23 

11 

0 3 

26 

15 

7 

0 

30 

7 

6 

3 

34 

7 

5 3 

38 

17 

6 0 

28 

5 

3 2 

32 

2 

8 

2 

36 

9 

1 

0 

4i 

4 

11 2 

46 


0 0 

32 

19 

6 0 

37 

9 

9 3 

42 

10 

7 

1 

48 

2 

5 2 

. 54 

8 

6 a 

37 

13 

8 2 

42 

10 

II 

1 

48 

12 

1 

1 

54 

*9 

11 2 

62 

4 

0 0 

42 

7 

11 0 

.48 

4 

O 

2 

54 

13 

7 

2 

61 

27 

5 2 

69 

*9 

6 0 

47 

2 

* 3 

53 

11 

2 

0 

60 

*5 

1 

3 

68 

14 

XI 1 

77 

15 

0 0 

94 

4 

3 * 

107 

2. 

4 

c 

121 

10 

3 

1 

*37 

9 

20 3 

255 

10 

0 1 

141 

6 

5 0 

160 

*3 

6 

0 

182 

5 

5 

0 

206 

4 

10 0 

233 

5 

0 2 

188 

8; 

6 3 

214 

4 

8 

1 

243 

0 

6 

3 

274 

*9 

9 2 

3*2 

0 

0 3 

235 

TO 

8 1 

267 15 

10 

1 

303 

15 

8 

1 

343 

*4 

8 3 

388 

15 

0 3 

282 

12 

10 0 

321 

7 

0 

j 

364 

10 

10 

0 

412 

9 

8 0 

466 

10 

1 0 

329 

14 

11 2 

374 

18 

2 

1 

425 

5 

11 

2 

481 

4 

7 2 

544 

5 

1 1 

37 6 

17 

1 1 

428 

9 

4 

1 

486 

1 

1 

1 

549 

19 

6 3 

622 

0 

1 1 

423 

*9 

3 0 

482 

0 

6 

1 

546 

16 

3 

0 

618 

14 

6 1 

699 

15 

1 2 

47i 

I 

4 2 

535 

11 

8 

2 

607 

n 

4 

2 

687 

9 

5 2 

777 

10 

* 3 

942 

2 

9 1 

1071 

3 

5 

c 

1215 

2 

9 

1 

f 374 18 

11 1 

*555 

0 

3 * 

1413 

4 

2 3 

l606 15 

1 

I 

1822 

14 

1 

3 

2062 

8 

4 3 

2332 

10 

5 1 

188^ 

5 

6 2 

>2142 

6 

10 

0 

2 43° 

5 

6 

2 

2749 17 

10 1 

3110 

0 

7 0 

2355 

$ 

11 0 

I2677 *8 

6 

I 

3037 

16 

11 

0 

3437 

7 

3 3 

3887 

10 

8 3 


The 
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ect. VIII. Ufe of the Table for Chunb-Leafes. 2jj 

The Ufe of this Table. 

Example i.] What Fine is to be paid, to make up a Leafe 21 
Years, when 9 Years of 21 are lapfcd (or let flip) fuppofing the 
Rent /. 147 per Annnm ? 

per Ann . Fine. 

In the Table under 9 Years lapfed againft /. 100 is 1 . 145 : 13 : 9 

againft 40' 58 ; 5 : 6 

7 10 : 3:11s 

There arc two Books that Sums, Rent 147 Fine 214. : 3: 2s 
afford us x Table of this 

kind : The firft was written by the Reverend John Newton , D. D. 
one of the King’s Chaplains, Anno 1668. which contains only Fines, 
or Value of 1 l.per Ann . Rent, all in Decimals.. The other is faid to 
be approved of by a very great Author, (who perhaps never faw it) 
which is very tedious in its Ufe ; as I mail mew by the Example 
above, which is performed by my Table : To find the Fine payable 
to make up 9 Years lapfed 21 Years; Rent 147 /. per Ann. his An- 

Tear. S^r. Me*. ‘Tenibs. 

fwerisi : 1 : 2 : 5 Purchafe, taken out of one Table ; which he 
values by another thus : 

per Ann. 1 . s. d. 

1 . 147 for 1 Year = 147 : 00 : 00 

100 for 1 Quarter = 25 : 00 : 00 

2 Months = 16 : 13 : 4 

5 Tenthsof aMon. 4:3:4 

/. 40 for 1 Quarter 10 : 00 : 00 

2 Months — — 6 : 13 : 4 But ’tis plain the Ufe 

5 Tenths of a Mon. 1 : 13 : 4 of my Table (as above) 

• L 7 for 1 Quarter — — 1:15:00 is much more brief, 

2 Months — — 1 : 3 : 4 and will be allowed 

5 Tenths of a Mon. 00 : 5 : 10 > more accurate. 

Example 2.] To make up a Leafe of 14 Years any Number of 
Years left than 21 : As fuppofe I would add 5 Years to 14 in a 
Leafe of /. 40 per Ann. take 5 from 7 there refts 2 ; then take the 
Fine payable for 2 Years lapfed = /. 8 : 10 : 1 : 1 from the Annual 
Rent, (here 40) and the Remainer is = /. 3 1 : 9 : 10 : 3 = the Sum 
to be paid to add 5 Years. 

H h 2 Example. 


1 ; 
Sums. 

l.per. Ann. Fine. 

> 147. /. 214 : 7 : 6 
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23 <5 To Extract the Square and Cube Roots. Chap, III. 

Example 3.] To find the Value of a Church or College full Leafe 
of Lands of 21 Years : as fuppofe /. 80 per Ann. * The laft Column 
in the Table againft /. 80 gives you /. 622 : 00 : 1 : 1, the Anfwer. 

I need not tell the Reader, That in cafe of Improvement by the 
Seller, he may advance the Rent to die Buyers in proportion. 

Sect. IX. 5 To Extract the Square and Cube Roots of Decimals 
and Mixt Numbers. 

1. For the Square Root. What is the Square Root of .000976541 f 

To what is faid under the ..... 

Extraction of the Square .0009765410 (.03124 = Root. 

Root for Intire Numbers, it .... 

is only neceffary to add for 6) 76 

Decimals, that you begin 62) 1554 

to point over Seconds place 624) 3 1010 

of the Decimal given, and 6034 refts. 

fo proceed over every other 

towards the right hand : and if the Decimal Places given are noc 
an even Number, you muft make them fo, by adding a Cypher 
towards the right hand. 

'2. Tfiatfor eVery Decimal Place you would have in the Root* 
you muft (by adding Cyphers towards the right hand, if need be) 
make twice fo many Decimal Places in that given to have its Root 
extracted. 

There are feveral Ways of extracting the Roots, but I chufe 
that natural one, according to the Algebraic Canon, as in whole 
Numbers foregoing. 

Secondly) For the Cube Root. 

r Example r.] Of a Mixt Number. What is the Cube Root of 
3*2.934168093464? Anfwer 3.2054. 

In thefe Cafes you muft point over the Thirds place of the De- 
cimal, tiff, over every Third toward the right hand adding Cyphers, 
if the Point fall not over the place next the right hand . 

Example 2.] What is the Cube Root of 91 ? See the Work. 

In Examples of this kind, where the whole Number is not a 
compleat Cube, you muft add fo many times 3 Cyphers towards 
the right hand, as you intend to have Decimal Places in the Root : 

as. 
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S t c t. IX. * To Extract the Square and Cuba Reefs. 


as here are 6 Cyphers for the 2 Decimal 
Places in the Root. And if you dcfire 
more, it is but putting 3 Cyphers towards 
the right hand of the Rcmainer 481151, 
and proceed to make that Root as exaft as 
you pleafe. 

3. If you have the Square or Cube Roots 
of a Vqlgar Fraction, to extra#, you may 
reduce io to a Decimal, and then proceed 
as in the Example above. 

4. And if the Decimals have Cyphers 
before next the Point, keep to the Rule 
under the laft Example of the Cube Root 
above for the Points over: as .014672, 
point thus .014672 ; .0014672, point thus, 
.001467200 •, and .00014672 point thus, 
.000146720, &V. and extra# as in Whole 
Numbers : For in this Cafe of the Cube 
of Decimals, their Places muft always be, 
or be made, 3, 6, or 9, &c. by putting Cy- 
phers toward the right hand of the Deci- 
mal whofe Root is required. 


• • t 

91.000000 (4.49 


27000 


12 

48 


492 


64 

192 

192 


21184 


5816000 


132 

5808 


58212 


Having already fliewn how to extra# 
the Square, Cube, (£c . Roots of Intire 
Numbers, and Fra#ions Vulgar and De- 
cimal i I lhall in the Ufe of Logarithms 

g ive a much more ealv and lhort Way of 
xtra#ion, and alfo mew the Ufe of Lo- 
garithms in refolving Queftions of Intereft : 
pn both which accounts. Logarithms (a- 
mong many other of their Ufesj are ex- 
tremely to be valued. 


7 * 9 - 

10692 

52272 

5334849 
481151 refits- 


Here ends DECIMAL ARITHMETIC. 


GH AR 
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* "Duodecimal Arithmetic. 


Chap. IV. 


CHAP. IV. 

‘DUODECIMAL ARITHMETIC. 

u ME RATION.} I have fhew’d under Duodecimals , 
in the Definition of Numbers, Chap. I. what thefe Fra- 

Atons are; as in i r i : i • i • *• This is read i Foot, i Prime 
for 1 2th of a Foot) i Second (or 12th of a Prime) 1 Third (or 1.2th 
of a Second) 1 Fourth (or 12 of a Third) &c. Which is Xufficieflt to 
know how to reader write Duodecimals. I fhall proceed to 
tt AJXtin*'} This is no more of Feet. t „ »,» 


'N 


Feet. 

321 
210 : 10 
109 : 

98 : 

87: 

76 : 

65 : 


11 : 10 


mi nit* 

8:7 
6 


9: 
8 : 
7 s 
6 : 


9 

9:8:7 
8:716:5 
7:6:5: 4 
6 : 5 :4=3 
5 :4 : 3 : 2 
4 : 3 : 2 : I 


4:9 : 1 : 4 


UUW tv/ — " 

II. Addition.} This is no more of 
confluence to what is above, but 
to divide the Sum of each Senes by 
12 putting down the Reniainer, and 
carrying the Quotes to the next. 

But that next the left hand is done 
as all other things that have but one 
Denomination. The Example makes 

“ ULSubJtraaion JDuitcimhl A 
Joiner having lined feveral Rooms / 
with Cedar, as above > finds the De- 
duftions for the Apertures, as Chim- 
nies, Windows, Beauvets, Arches, 

Viftoes, &c. to be — — - 

How many Feet mult he be paid 

f0 Subftraaing the leffer from the’ 
greater, adding 1 2 where the upper 1 
is too little, or 10 in that to the left | 

*\$™SpUcLl This is the principal Rule to be infifted on in 
tins kind Of Arithmetic, as being much the ofteneft m ufe, and co - 
Fequently the molt to be obferved. 


89 : 9 s 8 : 7 : 6 : 5 


881 : 2 : 8:1:6:11 


T? a 7a 
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8 

It 

8 =Anfw. 


F. 

1 6 


Chap. IV. *IHcdtcimat Arithmetic. 

Example i.] Multiply g F. io 1 by Feet. f 

8:8' Feet. See the Work in. the 9 : 10 

Margin : Where I fay 8 tiroes 10 8:8 

Primes is 80 or 6 1 to carry, and 8 /f g . 5" 

to be put down ; then 8 times 9 is 72, 78:8 

and 6 is 78 Primes, which divided • 

mentally by 12 is 6 F. which I 1 

put down as you fee. Then I mul- Foot 85 : 2 
tiply 9 : ib' by the 8 F, faying 8 
times 10 is 80 Primes, which is S' and 6 Foot to carry; then 8 
times 9 is 72, and 6 carried is 78 : the Sum of which 2 Lines or 
Produds is 85 : 2' : 8^ = the Anfwer. 

By which Example you may perceive the Neceffity of having in 
your mind the Produdof any 2 Numbers under 13, or not exceed- 
ing 12, by 12, as in the Multiplication Table. 

Example 2.] Multiply 16 : 10 : 6 by 9 : 3. See the Operation. 
Here ’tis plain I multiply, ift, the Se- 
conds, then the Primes, and then the In- 
tegers by the 3, carrying the Quote of 
each Product divided by 1 2 to that to- 
wards the left hand ; placing the Remain* 
er in each. Divifion under the Degrees of 
the Fadors, as the Example indicated!. 

Example 3.] Multiply , 

• 372 : ill ~ 4 11 by 25 : 

. 6 ': 3^. I have inferted 
the whole Work. As, 

ift t I multiply 4^ by 
3 produceth 12, fo I 
carry 1; n'by 3 is 33, 
and 1 is 34, I put down 
10 and carry 2 ; chen 
I multiply 372 by the 
3, adding the 2 makes 
1118^, all which I put 
down as you fee. Then 
I multiply 372 : 11 : 4 
by 6 r t ana it produceth 
2237^ ; 8 if : 0”', as you 
lee. 


10 

3 


4 

l S l 


2 : 7 
10 : 6 


Prod . 156 : 1 : 1 : 6 


1 ft Product 

2 d PrnduSl 

3 d Product 


Sum 

Quote 


Sum 


Quote 

Prod. 372 by 25 = 
Add. 

Prod, or Anjw.~, 


3 TA 

2 5 


217 

93001 


95 * 71 


11 

61 


11 


4 | 

3 


2237j 

283 


'll 18 


2520 
9 M 


2614s 


r 10 


101 


1130^10 
r 2 


iff 


IQ 


IO 


tin 


Jind this I take to be the moft eafy and natural Way 
ef working* when the Integers are large Numbers . 


3% 
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a40 Duodecimal Arithmetic. Chap. IV. 

3 dly, I multiply 372 : u : 4 by 25 : as 4 times 25 is 100, or 
8' : 4I' ; put 4 down, and carry 8-, 11 times 5 is 55, and 8 is 63', 
put 3 down, and carry 6 j 11 times 2 is 22', and 6 is 28, or 283' : 

4". 

4tbly> I fum up thofe 3 Lines makes 2520' : 1130" : io ,f/ . 

5 My, I divide the 1130 Seconds mentally by 1 2, produce* 94', 
whichvimkes 2614' : 2 11 . \ 

6tbly , I divide, as before, 2614' by 12, produce* 217 Integers, 
and 1 o' remains. 

jthly, I multiply the 372 by the 25 at once, as taught in Deci- 
mals, and the Produft is 9300: So the Sum pr Anfweris 9517 In- 
tegers 10' : 2 11 : io 1 ! 1 


Notes to be obferved as appears by the above/aid Examples. . 

If you multiply 2ds by 2ds, the Produft is 4ths ; Primes by 2ds 
place gives 3ds, Primes by Primes gives Seconds, and Integers by 
Primes gives Primes, and by 2ds gives 2ds, £3c. And accordingly 
it is proper to place them Degrees towards the right hand, that fo 
the Degrees of each part of the Operation may fall under the like 
in the given Duodecimals. 

So alfo 2 Places given in order, as Integers and Primes, to be 
multiplied by 2 Places or Denominations, produce 3 Places; 3 Places 
by 2 produce 4 Places ; and 3 Places by 3 produce 5 Denomi- 
nations, or Degrees, in the Product; i.e. 1 lefs than the Sum of 
the Exponents or Places, or Names in both the Factors given. 

V. Dmifion of Duo- 

- — - - - - J p t tt m tut 

9(156:1:1:6:9(17:4:2:6:1= Quote. 


decimals.'] Divide 1 56 F. 


1 ': : g""byg. 

See the Operation : 
Where the reft is al- 
ways reduced into the 
next Denomination or 
Degree, and the re- 
fpe&ive Figuresofeach 
Degree added. 


66 


37 


13 


54 


There is rarely occafion (’tis to be fuppofed) to divide by a 
Number of more than 1 Degree or Name : yet in cafe there 

fhould. 
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Oh a p. IV. ‘Duodecimal Arithmetic, 

fhould, it may be done F. ' 


/ II 
2 : 8 (9 
o 


- 24 r. 


io = the Quote. 


as in the Margin, where 8 : 8) 85 
85 : 2> : SH is divided by 78 

8 : 8 i.. Where I fay, the * - ■ ■ ■ ■ 

Eights in 85 are 9 times, 7:2 

which put in the Quote, 86 : 8 

and fay 9 times 8/ is 72, 86 : 8 

(which is 6. to carry, and > ■ ■ 

put down o) 9 times 8 In- o refts. 

tegers is 72, and 6 is 78, 

which put down, and deducted, the Remainer is 7 : 2' or 8 6 *\ to 
which bring down the 8", and fay 8 in 86 is 10 times ; 10 times 8 f 
is 80, or 6 1 : 8, put the 8 down, and carry the 6, faying 10 times 
8 is 80, and 6 is 86, which deduced, o remains : which proves 
the Truth of the firft Example in Multiplication. 

And by the lame Rules 

_ ..... | , 

9:3)156:1 
148 : o 


die Example in the Mar- 
gin, or any other, is per- 
formed. But it may be 
obferved, that in this Di- 
vifion more than one Place 
of Figures may, and often 
muft, be put in the Quote 
*t once. 


11 


11 in 1 
1 : 6(16 : 10 : 6 
=i Quote. 


8 t 1 

97 * 1 
92 : 6 


7 

55 : 6 
55 * 6 


o refts. 


n chap; 
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Chab. V. 




-■ : ■■ r »■■■ ■ ■■■■ 

C H A P. V. 

SEXAGESIMAL ARITHMETIC. 

T HESE Fra&ions, or 6oth Parts, are by feme called A- 
ltronomicals, becaufe ufed in the Menfuration of Time 
and Motion in Aftronomy : as \b : : i*t : iHl : i mt 9 

that is, i Hoar, i Minute ( or 60 part of an Hour) i Second for 
6oth part of a Minute)' i Third (or 6oth part of a Second) x 
Fourth for 6oth of a Third) &c. of Time. And in Motion or 
Meafure in the Heavens, Earth, or Sea, i p : i 1 : i ,f is i Degree 
for 60, but according to fome *tis 69 Englijh Miles upon the Ter- 
raqueous Globe) d it 1 Minute (or 60th part of a Degree) 1" is 
1 Second (or 60th of a Minute) i m is the 60th of a Second, &V. 
See Sexagejimal Numbers , at the beginning of Chop. I. 

Addition is only to fum 

up each Column, and di- . b. 1 

vide them by 60, carry- 57 : 29 : 

ing the Quotes, d?c. And ■ 6 :■ 12 : 

Subjlraflion is fo eafy, that • 1 

neither of them need an 570 : 290 : 520 

Example. But 684 : 348 : 624 

In Multiplication 342:174:- 312 

I think the beft way is to 11 1 

work as per Margin ; as 34 2 : 858 : 1230 : 914 : 520 

being a methodical and 14: 20: 15 : 8 

eafy Way, which does ■ ■ —* 1 ■ ■■ 

not charge the Memory: Anfmer — 0,56 : 38 : 45 : 22 : 40 

and I am fure *tis more 

brief than any Way I have feen. The Rule is plain ; for having 
multiplied the Denominations one in another, and placed the whole 
Product's as you fee, I add them » and find the Sum as under the 
fecond black Line. 

Then 1 begin at the right hand £0 divide by 60, and find 520* 11 * 
to be 8M : 40'^, placed as you fee} and fo I proceed with the 
reft, not making a Digit more than what is down. 

Example 


ti 

?o j. Multiply. 
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Chap. V. Stxagejim&l Arithmetic. 243 

Example 2.] 75 & 33' : 52" : 27W by 32 135' : 24" : 42^'. See 
the Operation juft in the fame Method with the laft Example above. 


Multiply. ^ 

Multiplication of 
Sexageftmals. 


Sums Totals 


~~b~~ 

' 75 

32 

/ 

33 

35 

Of 

52 

24 

999 

27 

42 

nu 

• 99999 

2400 

2625 

1056 

1800 

”55 

1664 

315 ° 

79 2 
1820 
864 

1386 

1248 

.945 

2184 

648 

2400 
= 62 

3681 

78 

4619 

III 

6626^579-2832 
60J .47) 1 8 

2462 

39 

50 

26] 2 6J 30 


”34 


”34 


54 Anfwer. 


Here it may be noted, that I multiply 27I", 52”, fcrV. by 42 w. 
without making 2 Lines (as is taught in Multiplication of Decimals). 

idly, I begin at 1 134""" to divide the Line of Totals by 60, 
(or all except Units place by 6) fo the Quote is 18, and Aemainer 
54 } then I divide 4 Hf by 60, and 47 is the Quotient, and 30 the 
Rcmainer, &c. 

I /ball give the Reader the Proof of this by Dwijkn t for a Conclu. 
Con, viz. 


9 99 999 f 99 999 9999 99999 999999 9 99 999 


32 : 35 : 24 : 42) 2462 : 39 : 50 : 26 : 26 : 30 : 54 (75 : 33 : 52 : 27 a Quote. 

1 *44+ : 1 5 : 5* : 3° the Dhrrfor multiplied in the 75 in the Quote, 

(and divide by 60. 

ji8 : 23 : 57 : 56 the Difference between the 4 firft placet m the 

(two laft lines. 

1 103 : 57 : 56 r 26 ditto with the Integ. reduc’d to Primes, £3 fo 
1075 : 28 : 35 : 6 the Dirifor multiplied in 33*. 


28 : 29 : 21 : 20 the Difference between the two laft. 

1709 : 2t : 20 : 30 ditto with the 28' lednced-to 

*69+ : 4 1 : *4 : 24 theDivkormultip. in 52*/ in the Qgote* 



1 * 4*39 
*79 
879 


56 : 6 the Difference between the two laft. 

36 : 6 : 54 ditto with the 14™ reduced to 
56: 6 : 54 the Drrifor multrp^in ky in Quote. 


o Ream**. 


Ii 2 


CHAP. 
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political Arithmetic l C r H*p. VL 


CHAP. VI. 

POLITICAL ARITHMETIC. 

T HIS Specie of Arithmetic has nothing new in it, as to- 
the Nature of the Numbers themfelves, nor as ep the 
Manner of Operation j but only in the Application or 
Subject about which the Numbers are employ’d, which is Political 
(or relating to Polity or Government,) : As to difcover the Riches 
and Strength of a Nation,, by eftimating its Income frpm LandJ 
Trade, Commerce, Art and Labour, Exports, Imports, its Num- 
ber bf People, Males, Females* Fighting-Men, tic. 

And there have been feveral Pieces written on this Subjeft, as 
Mr Grant's Obfervations on the Bills of Mortality of London in 1676, 
dbne at- the requeft of the Royal Society ; Sir tVilliam Petty's Poli? 
tical Arithmetic in 1687, ana his Book of the Ufe of Duplicate 
Proportion ; the Learned Dr Halley's Qbfer.vatlons on the Bills of 
Mortality of Brejlavo in 1692, whereby he computes the Value of 
Annuities, for Lives at different Ages thereof,, tic. as mentioned sr 
little farther ; and Dr Davenant and Gregory King Efqj on Revenues, 
and Trade, ($c. I ihall give fome Examples of this Way of Com- 
puting r As- 

Prop. 1 . To find the Number of People in England, and how 
many are Males, Females, and Fighting-Men. ; ' 

. Eirft, I find the Number of Houfes within the Weekly Bills-of 
London , by confidering the Number of thofe Families who- pay to, 
the Poor in each Parifh, and of the Poor themfelves •, or by the 
Poll-Books, King’s-Tax- Books, &c. Which fuppofe I find 108000 
(as they are thereabout) thefe at. 5 in each Family, one with another,, 
makes 540000 People in the laid Compafs. Now admit that by a-. 
Poll-Tax, tic. it has been, found that the Heads in London are. to* 
thole in all the reft of England as 1 to- 9 5 there muff at this rate be 
4860000. Souls in England. And it having been found by many 

Years, 
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C h a p. VI. 'Political Arithmetic . 145. 

Years Obfervation upon the Weekly Bills, that there are 14 Males 
*013 Females •, fo that of the faid 4860000 Perfons, there muft bo 
2520000 Males, and 2340000 Females : for 
' 27. 14.-: 4860000. 2520000. Or 27. 13 : : 4860000V 2340000 
And hence to find the Fighting-Men, it has been computed,. That . 
37.4 of 100 Souls are above 16, and under 60; therefore 
100. 3 7.4 :: 2520000. 942480 = the Fighting-Men. 

Prop. 2. To find the Number of People by the Coals imported : 

I find, fuppofe, by the Coal-Meeters Books 404200 Chaldron im- 
ported in one Year, cotnm. Ann. It may eafily, by confidering the 
Medium of the feveral Gaffes of Houfekeepers, be found that each 
Houfe, one with another,, burneth about 3+ Chaldron per Ann., So 
that by Divifion I find 107786 Houfes, which is but 214 fhort of 
the Number of Houfes in the Weekly Bills, found as in the Jaft 
Proportion. 

Prop. 3. To find the Number of Houfes within the Bills, by the 
Yards Square of the Ground. I find (fuppofe, as per Mr Grant ) 
54 Houfes in every hundred Yards Square, and 2000 fuch Square* 
built upon within the Bills of Mortality ; which multiplied toge- 
ther gives 108000 Houfes,, as per the firft Method. 

From chefe and fuch-likeReafonings by Political Arithmetic, the 
Vitality per Cent, of feveral Agcs of Perfons is found. 

As that 64 of 100 bom are alive at 6 Years old. 

40 of 100 at 16 

25 of 100 at 26 . 

16 of joo — — . at 36 

, 10 of 100 at 4 6 ... , 

6 of 100 at 56 

3 of 160 ■ - ■ — at 60 

1 of ico ■ — — at 7,6 

And that the Income of England per An. is, from- Trade /. 900000b 

Land 14000000 

Art and Labour 20000000 
• So that the whole Annual Income is. 43000000 /. SterLper Ann. , 
The Income of France /.. 81000000- - - 

- Of Holland L 18000000 

. A Ho that the Exports of England in Engijb Commodities' are 
about /. 5600000 per Ann. 

The Current Coin of England is about l 7000000* . 

The 
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24 6 'Political Arithmetic'. Chap. VI. 

The Expence for the abovefaid Number of People at 8 l. per 
Head per Ann. is /. 3 8,8 80000 per Ann. So that England increafeth 
in Riches at that rate, l. 41 20000 per Ann. 

The Number of Acres of the Land of England has been by the 
very Judicious efteemed (of the feveral forts of Land) as follows; 
viz. 


N° ef Acres. 

Of Arable Land 9,000000 

Pafture and Meadow 1 2,000000 
Wood and Coppice — 3,000000 
Forrefts, Parks, and \ 

Commons J 3,000000 

Houfes, Orchards, 1 . 

and Church-yards J -* 0000 


So that by the above faid Efti- 
mate there is Bite Acres for 
each Head in England , and about 
l. 1 : 8 : 10 each in Cafh. 


N° of Acres. 
In the laft Column —-28,000000 
Heaths and Barren 1 

Lands } 10,000000 

Rivers, Lakes and 1 

Ponds 1 5 ° 0000 

Roads and Wafte-Land 500000 

Sum = die Acres in 1 
England j 39, 000000 

In Scotland 14,000000 
Ireland 29,000000 


There Is compu- \ 
ted to be in France j 
The 17 Provinces - 
Spain and Portugal - 
Italy, Venice , and 1 
Ides thereabouts j 
Germany ■■ ■■■ 
Sweden , Norway , 1 
and Denmark — J 
Poland about 
Mufeovy 


turkey in Europe — 
turkey in Afia — — 

ArsbU 

Perjid — - 


N*. of Acres. 
1 17*000000 

- 13,000000 

- 78,000000 

66,000000 

120.000000 

156.000000 

116.000000 

468.000000 

192.000000 

234.000000 

585.000000 

507.000000 


Acres in Grettt Bri- 1 . _ 

tain and Ireland j ^ ,00000 ° 
In laft Column — 2652,000000 
Mogul** Empire — 741-, 000000 
China and Tonquin 702,000000 

tartary . - 2730,000000 

Georgia - ■ 117,000000 

Madagafcar — . 78,000000 

Sumatra , and Ides') 0 - 
thereabout — j- 8»,oooooo 

Japan — — 117,000000 

All Africa ■■■■--— 4680,000000 

America - 3510,000000 

Ides Wight , Man, p 

Gaemjry , for fey, and >50,000000 

in the Weft- Indies j 


So dnt the Acres on the whole Earth are com- 7 

puted - J * 55 49,000000 

Area of the Earth and Sea. as the Superficies \ 

of a Sphere in Acres — J ** 7 * 75 , 955 «» 

So 
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So that the Area of the Sea in Acres is , 1 12126,000000 

And the People of the whole World are com- 7 
puted at — J ' 3oo,oooooo 

But the People in the World, in proportion as the Acres of 
Expand » to the People of England, would be 1937,600000. For 

39,000000. 4,860000 : : 15549,000000. 1937,600000 

This Difference above 300,000000 (which is about £ of the whole 
1937, &c.) is caufed by the vaft .Quantities of Barren Ground, as A 
of Africa , i America , f Tartary , $ Rujfia t s Arabia , &c. which are 
probably defert and unpeopled. 

The very Ingenious and Accurate Dr Halley , in his faid judicious 
Remarks upon the Brejlam Bills of Mortality, (wherein both the 
Ages and Sexes of all that died were monthly delivered-and com- 
pared with the Number of Births, for the Years 1687, 1688, 1689, 
1690, and 1691) hath calculated a Table, (publifhed in the Pbilo- 
fopbical TranfaRiom in 1692, and in Mifiellanea Curiofa , Vol. I.) and 
hath lhew’d thefe Ufes thereof ; as, ijl. In finding the Proportion 
of Men able to bear Arms in any Multitude, from 18 to 56 Years 
of Age. idly,' The different Degrees of Vitality in all Ages ; as at 
what Number of Years it is an even Lay, that a Perfon of any Age 
fhall die: for inftance, that a Man of 30 Years of Age liveth be- 
tween 27 and 28 Years; That 'tis 80 to 1, that a Perfon of 25 
Years does not die in a Year; That ’tis 5b to 1, that one of 40 
lives 7 Years. 3 dly t He computes the Value of Annuities for Lives, 
(as in the curious little Table after the Tables of Compound Inticreft 
foregoing) and the Price of Infurances ; and that one half of thofe 
who are born, do not live above 17 Years, &c. 

Mr Grant (befides what he computeth, as aboye, of the Vitality 
per Cent.) faith. That the People of London are about one 14th of 
the People of England. And 

Sir William Petty faith. That there are more People living be- 
tween the Ages of 16 and 26 than any other Ages ; and thence in- 
fers, That the Square Root of every Perfon ’s^Age under 16 (whofe 
Square Root is 4) fheweth the Proportion of Probability of fuch 
Perfon'a living to 70 Years: i. e. It is 4 times more likely that one 
of 16 Years of Age lives to be 70, than a Child of 1 Year ; ’Tis 
thrice as probable that one of 9 Years lives to 70, than that a new- 
born Child does; That the odds is 5 to 4, that one of 25 dieth 
before 1 of 16 Years old; That 'tis 6 to 5, that one of 36 dieth 
before 1 of 25 Years: Thefe Proportions being the Roots of 25, 

16, 
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1 6, and 3 6 = the Ages, as is above faid. He alfo fays. That the 
Shipping of Europe is about 2000000 T ons, of which England hath 
500000, the Dutch 900000, the French 100000, Spain , Portugal , and 
Italy 250000, &c. 

And befides what is faid above of the Number of Acres of each 
kind of Land in England , Meffieurs King and Davenant fay farther. 
That the Increafe of the People of England is 9000 per Jnnum, Al- 
lowances being made for War, Plague, Shipping, and the Planta- 
tions. They reckon the Souls of London 530000, in the Cities and 
Market-Towns in England 870000, the Villages and Hamlets 
4100000. The Annual Produce by Cartel in Butter* Chccfe, and 
Milk, about /. 2500000; the Value of the Wool yearly fhorn, about 
t. 2000000 : of Horfes bred yearly l. 250000 ; Value of Fldh yearly 
fpent as Food /. 3 3 50000 ; of the T allow and Hides about l. 600000 ; 
Hay yearly confumed by Horfes l. 1300000; by other Cattd 
/. 1 000000, : &V. 


CHAP. VIL 

1 

LOGAR1THMICAL ARITHMETIC . 


I N this kind of Arithmetic the Work of Multiplication, Divi- 
fion, and Extraction of Roots, are performed not by the Num- 
bers themfelvcs, but by Artificial Numbers adapted to thofe 
given ; fo that their Addition performs Multiplication ; Subftradtion 
does the bufinefs of Divifion; and Dividing by 2, 3,4, &c. of 
thefe Artificial Numbers, gives the Square, Cube, Biquadrate, Cs tc. 
Roots of the refpe&ive Natural Numbers. 

2. There are to every Natural or Common Number, an Arti- 
ficial one proportioned; which being formed into a. Table, where 
each Natural Number has its own Artificial (landing right againft 
it, *tis called a Table of Artificial Numbers or Logarithms. 

3. Of thefe Tables fbme have the Logarithms of all Natural 
Numbers from 1 to 1000, fome to 10000, and fbme to 100000. 

And 
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* And again, thefe Logarithms confift of Places from 5 tb 14; but 
one and the fame Table has always but one Number of Places : and 
the more extenfive any Table is, the more it is univerfally ufeful : 
and therefore I lhall by and by give Rules for enlarging a Table. 

4. There may be feveral kinds of Logarithms contrived ; for any 
Series of Numbers in Arithmetical Progreffion are the Logarithms 
of thofe right againft them in Geometrical Proportion : As 


1, 2, 4, 8, 16, 32, 64, 
2, 3» 4» 5> 


128, 256, 512, 1024 1 
7, 8, 9, 10. | 


Natural Numbers 
in Geom. Progr. 
Their Logarith. 
in Arith. Progr. 


And the aforefaid Ufes of Logarithms will appear even in this fmall 
Example of a T able : As, 

ii In Multiplication. As 3-2 by 16. Againft thefe in the upper 
Series, you have 5 and 4 in the lower (or that of Logarithms ) ; 
therefore add 5 to 4 maketh 9, which fee in the Logarithms, and 
over it is 512 = the Produdt of 32 by 16, done by only adding 
their refpedtive Logarithms 5 and 4. So 32 by 32 is 1024 ; 8 by 
if* = 228, &e. 

2. In Divijion. To divide 1024 by 64: Under 1024 ftands the 
Logarithm 10 ; and under 64 ftands the Log. = 6, therefore take 
6 from 10, and the Remainer is the Log. = 4, over which ftands 
the Quotient 16. And fo 512 divided by 16, quotes 32, and 
proves the firft Example in Multiplication, ( 3 c. 

3. In the Extraction of the Square Root. Admit you would have 
the Square Root of 1024 : Under that you have the Logar. 10. the 
half of which is 5-, over which Log. is 32 = the Square Root of 
1024, by only taking half its Logarithm fo the Root of 256 is 
16, (3 c. 

4. In Extracting the Cube Root: If you would have the Cube 
Root of 512, under that is the Log. 9. ‘a 3d of which is 3 ; over 
which Log. ftands the Anfwer 8 = the Cube-Root fought, 13 c. 

5. By this very fmall Specimen it may be obferved how neceflary 
(becaufe exceeding ufeful) a Table of Artificial Numbers mult needs 
be, when they are made fuch a univerfal Series, as to be fitted for 
all Numbers from 1 to 100000 ; and this was the happy Contrivance 
or Thought of the Famous Lord Neper , a Scotch Baron, Anno 1614. 
whofe Memory will always be precious, efpecially to all Trigono- 
metrical Calculators. But the firft Table, as abovefaid, was made 

Kk by 
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by that Learned Mathematician of our own Country, Mr Henry 
BriggU fometime Savilian Profefior of Geometry in the Univerfity 
of Oxford, for Natural Numbers to iooooo, and the Log. to 14 
places ; which new Invention was extremely approved of and pro- 
moted by Kepler , and other Foreigners. 

6. Thefe Logarithms being a Series of Numbers in Arithmetical 
Proportion to anfwer 1, 2, 3, 4, &i. to 10 or iooThoufand, mud 
needs be Decimals, except the Index or firft Figure towards the 
left hand, feparated from the Logarithm by a Point : for thefe fhew- 
how many Places the Natural Number confifts of, if it be not a 
Decimal ; but 
if a Decimal, 
the Index is 
marked with a 
Note of Nega- 
tion, as — , put 
commonly un- 
der the Index 
or Chara&erif- 
tic: which In- 
dex, in cafe of 
Logarithms of 
Decimals,does 
fhew how ma- 
ny Places from 

the Point the firft fignificant Figure ftands. j 

And *tis plain, that the Indexes of Logarithms of intire Num- 
bers are always 1. lefs in Value, than the Number of Places in thofe 
of whole Numbers. 

Note, That for taking the Logarithm out of my Table, &c. you 
may fee-Seff. 2, and 4. of this Chapter. 

7. Indefatigable muft the Trouble and Pains be fuppofed, which 
Mr Briggs had in his firft Table; as muft be granted, when the 
Method is.underftood of making but one commonly ufed, confifting 
of half the Number of Places. Which is this; They firft found fo 
many. Mean Proportionals between 10 and 1, by the continual 
adding Cyphers, about 28,. and half fo many afterwards towards the 
right hand of the 10, and then extrading the Roots, till at laft the 
Root was fo fmal], as to have as many Cyphers next the Point in 
the Decimal, as they intended the Log. fliould confift of Places ; 
which could not be done under 27 very long Extractions thefe fe- 

vetal 


The Index of the Log. of 

In Decimals the 

all Intire Numbers . 

Index of 

from 

' ' , f< 

1, to 10 excl. is 0 

.1, .2, .3, &?f. is 1 

10, to 100 — is 1* 

.01, .02, '03, iSc. 2 

100, to 1000 . . is 2 

.001, .002, £*?<•. 3 

1000, to 10000 is 3 

.0001, .0002, £*?*. 4 

10000, to iooooo = 4 

.00001, ~c 

tfc. 

fcfr. ~ 
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veral Means they put down in order, from the extreme 10 down- 
ward. 

idly. They found Logarithms to thefe Extreme and Means, by 
putting down againft the Extreme 10.000, &V. the Log. 1.000, &V. 
(as is beforefaid ) and proceeding to take half that Log. continually, 
half of that half, &c. and placing them orderly againft their refpe- 
Ctive Mean Proportionals found as before. 

%dly, Then when they had a mind to make the Log. of any 
Number, they, by extracting the Square Root, found fomany con- 
tinual Means between the Number given and 1, that the Iaft Mean 
was the leaft Root that had fo many Cyphers next the Point, as the 
Logarithm was to have Places. 

4tbly, Then to find Logarithms to thefe Means ; the Proportion is 
As the fignificant Figures of the Mean Proportional found 
between 10 and 1 (of the like place with the laft continual 
Mean in thefe you are upon) 

Is to its refpeCtive Logarithm (omitting the Cyphers) 

So is the laft Mean in the Series you are now a working, . 

To its Logarithm. 

5 tbly. This Logarithm of the laft continual Mean between the 
Number you are inveftigating the Log. of, and 1, being found, is 
to be douoled, and that, &c. Products doubled continually ; putting 
the feveral Products againft the refpeCtive Means laft found, till at 
laft the ProduCt falling againft the Number whofe Log. is fought, 
gives you that Logarithm, by which feveral others are eafily found : 
for the Log. of 4 multiplied by 2, gives the Log of 16 ; i Log. of 
4 is that of 2 : fo have you the Logarithms of all the Powers of 2 ; 
and the Log. of 10 (or j.o) lefs the Log. of 2. leaveth the Log. of 
5. So you have the Log. of all the Powers of 5, and Product by 
2 and 5. 

I did intend to have inferted here the Whole of finding the Log. 
of any Number between 1 and 10 5 but there being lately fo many 
briefer Ways of finding the Logarithms, publifhed by Mr Mercator , 
Mr Gregory, Mr Speidal, and efpecially by Dr Halley, in Pbilofopbical 
Tranfaftioni, N°.2i 6, that I thought it not worth while to give an 
Example of the old tedious Way above-mentioned. 

It could hardly be expected, that in one Treatife handling fo 
many different Parts of Arithmetic, I fhould infert a Table of Lo- 
garithms*, which alone, with its Ufe, makes a confiderable Volume: 
And efpecially confidering there are fo many Tables already pub- 
lilh’d s for befides Mr Briggs's Original, there are Tranfcripts by 

K k 2 Norwood, 
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Norwood , Gunter , IVingate , Moor, Newboufe, LeyburnJSlurmy, Taylor, 
Harris , Ward, &c. Englijbtnen befides thofe of Kepler , Vlacq , 

&c. Foreigners. But I have however (the better to make this Book 
anfwer to the Title,) inferted a Table to ioooo, and Rules to make 
it to i oooooooo. 

Sect. II. To Add , SubJlraCl , Multiply ,- Divide Logarithms ; 

■ or to perform the Work of Multiplication , Divifion , to Square and 
Cube , Extraction of Roots of Intire Numbers by the Logarithms. 

y) U T it mult firft be obferved, That 

h To take any Logarithm in my Table belonging to any Natural Number ; 

If the Natural Number conftft of three Places only, you have 
them in the Column under Natural Numbers ; and in the next Co- 
lumn toward the right hand are their refpedtrve Logarithms under 
(o). 

But if the Number given confift of four Places, look for all but 
Units place under Natural Numbers as before, right againft which, 
and under the Digit in Units place, is your Logarithm required. 
And in like manner for any Logarithm under ioo, fee for that in 
Tens place under Natural Numbers ; and for that in Units at the 
head of the Column, and in the common Angle of meeting Hands 
the Logarithm fought. 

II. To find the Natural Number to a Logarithm,. 

. This you will eafily do by the help of your Index, and efpecially 
by confidering the Nature of the Numbers which increafe from the 
left hand towards the right ; as the Digits at the head of the Co- 
lumns, and thofe in the left hand Columns refpe&ively increafe 
where four Places is in the Natural Number. But downwards the 
Logarithms are to fuch Natural Numbers as increafe by Ten : 
Thus the Logarithm 8123785 I find under 2, and againft 649 j fo 
that it is the Logarithm of 6492 : but if it were the Logarithm 
8 122447, I find that under (o ) and againft 649 ; fo that 6490 is the 
Natural Number fought. And the fame Logarithm is alfo for 649.: 
As all are Logarithms for the Natural Number exprefied in the 
Table, or for that Number multiplied by 1 or more Tens j but you 
are to be guided by your Index what places your Number is. 

So 
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So much for the Logarithm of Integers : And for thofe of Fra&ions 
and Mixt Numbers, fee Sett. 3. following, and more of the above. 
Sett. 4. 

- ...L Multiplication of In tire Numbers by the Logarithms. 

Example 1.] Multiply 91 by 93; . 

Rule. To the Logarithm of 91, which is = j.9590414 
Add the Logarithm of 93 = 1.9684829 

Produft = 8463 ; the Nat. Numb, to the Log. 3.9275243 Sum. 

Example 2.] Multiply 4 by 177. 

Rule. To the Log. of 177, which is = .2.247 9733 \ a a * 
Add the Log. of 4, which is = 0.6020600 j 

Produd 708 j its Logarithm = 2.8500333 Sum. 

Thefe two Examples are fufficient to lhcw how to multiply any 
intire Number by another ; by the Logarithms, where I need not 
give many words to Ihew that againft the Natural Numbers given 
ftand their Logarithms; and againft the Sum of thofe Logarithms 
Hand the refpe&ive Natural Numbers 8463 and 708 : i. e. In my 
Table you have the Log. 9275243 under 3, and againft 846 (the 
Units place, where there are 4) being always over the Logarithm. 
See Sett. 4. and the Rules above for finding the Logarithms, and 
their Natural Numbers. 

II. Divijion by Logarithms. 

Example i.J Divide 8463 by 93. 

Rule. From the Logarithm of 8463, which is = 3.9275243 
Deduct the Log. of 93, which is — 1.9684829 

Refts the Log. of the Quofe 9 1 , which is = * .9590414 

Example 2.] Divide 708 by 177. 

From the Logarithm of 708, which is = 2.8560333 
Dedudt the Log. of 177, which is = 2.2479733 

Refts the Log. of the Quote 4 ; which is = 0.6020600 

ITT. ‘To Square any Intire Number , and Extratt the Square Root 
by the Logarithms. 

x. To fquare (or involve in itfclf ) any whole Number. 

• Example 
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Example .] What 13 the Square of 99 ? 

Rule. Multiply the Logarithm of 99, which is = 1.9956352 

9801, the Square fought •, being the Natural 1 „ 

Number ?o the PrSduft } WW 

2. To evqlve, or extraft the Square Root of any Intire Number. 
’Example!] What is the Square Root of 9801 ? 

Rule. Take half of the Logarithm of 9801. Log. M3.9912704 
Half that Log. of 9801 is = 1.9956352 
Which half is the Log. of 99 = the Root fought. And this 
proves the laft Queftion. 

IV. Vo Cube , or Extraft the Cube Root of any Intire Number , by 

the Logarithms. 

1. To Cube any Whole Number. 

Example.] What is the. Cube of 2 1 ? 

Rale. Multiply the Log. of 21, which is — ■ — = 1.3222193 

by — 3 

And the Cube required is 9261 = the Natural 1 ' 

Number of the Log. j 3 - 9 b «579 

2. To extra dl the Cube Root of any Intire Number. 

Example.] What is the Root of 9261 ? 

The Log. of 9261 is as before = 3.9666579 
t of that Logarithm is = 1.3 222193 
Whofe Natural Number is 21 = the Cube Root required. 

3. If you defire the Biquadrate of any Number, multiply its 
Log. by 4, gives the Log. of the Anfwer: And if you would have 
the Biquadrate or Surfolid Roots, (Ac. of a Number, divide its 
Logarithm by 4 or 5, (Ac. Examples are needlefs ; but note, that 
if the Index is lefs than the Divifor, take fo often as the Divifor 
can be had in a places. 

5 ict. IIL Vo perform the Work of Multiplication, Divifion, Square or 
Cube v &c. or Extraft the Roots of Fractions and mint Numbers , by 
the Logarithms. 

B EFORE I give Examples of Logarithms, it will be ne- 
ceflary to give a Rule for Adding or Subfir ailing Negative In- 
dues or Char aft erifiifi. 

* • Note, 
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Note, That when the Index is mark’d under thus (-— ) it isfo 
much lefs than nothing as thofe beforegoing, or 2, 3, 1^, dfr. 

1. The Rules 


Addition of Indices. 

| Exam. 1. Add the Index 3 

Sum = 2 


Exam. 2. Add 
to - 


Sum = 2 


Exam. 3. Add 2 


to 


Sum = 5 


Subjtraftion. 


From 

Take 


Refts 3 


2ify, From 2 


Take* 


n. 


Refts 3 


3<#y, Fr6m 
Take — 


for adding $nd 
fubftradting the 
Indices of Lo- 
garithms are nu- 
merous, and not 
eafy to retain in 
mind : I have 
therefore fuppo- 
fed ( which ta- 
king the Reafon 
of the thing a- 
long with it, 
eafiy folves all, 
without charg- 
ing the Memo- 
ry) when the In- 
dex is negative, 
that it is aPer- 
fon owing fo 
many l.i 00 more 
than he is worth, 
as the Index- 
Digit expreffeth. 

This being done, the adding to or taking from the upper Index 
acording to the Nature of each, makes the Sum or Remainer plainly 

ap rSo in the firft Example of Addition above, I confider that if 

1 add l. 100 to a Perfon who is 3 worfe than nothing, the Sum 
muft be 2 ; that is, I then make him worth but 2 lefs than nothing. 

2. Inlhe fecond Example, if I add 1 lefs than (o) to ; that is, 
if I take a from a Perfon who hath 3, the Sum is but 2 y for that 
is all that is left. And if I add 3 lefs than nothing to him who be- 
fore was 2 worfe than fo) I leave him 5 lefs than (0), as in Exam- 
ple 3. 

So in Subjlraflion of Indices : 

3. If fas in the firft Example; I take 1 from him who already is 

2 worfe, or lefs than (o), I leave him 3 lefs than nothing j and fo 

3 is the Remainer. 

4. If 


Refts 3 

Vf. 

The fe prove the ‘Truth 
of thofe in Addition. 


Digitized by LjOOQle 




2 s 6. Logarithmic al Arithmetic. Chap. VIl. 

4. If fas in the 2d Example) I take 1 for 1 lefs than nothing) 
from him chat-hath 2 in pofifelfion already, I then leave him worth 
3, becaufe-I take 1 lefs than nothing from him : therefore I add 1 
to him, that is, I make 2 into 3, which is therefore the Remainer. 
(See the words Negative Arithmetic in Algebra.) And all this con- 
fider’d right, is but one fingle, fhort, and eafy Rule. 

II. To find the Logarithm of a mint Number , or of a Decimal, 

by the 'Table . 

' Prob. 1. To find the Logarithm of a mint Number , as of 9.177. 

Rule. Take the Log. of 9177, except the Index ; and to that Lo- 
garithm prefix an Index according to the Number of Places in the 
integral Part of the Number given, as by the little Table under the 
6th Head of the firft SedL pf this Chapter, and you have the Anfwer. 

Examp. Thus the Log. of 9177 (without the Index) is 9627007 ; 
and the proper Index for 1 Place being o, therefore the Anfwer is 
0.9627007. 

So alfo the Log. of 91.77 is = 1.9627007, and of 917.7 *tis = 
2.9627007. 

Prob. 2. To find the Logarithm of a Decimal, as of .5 
1 Rule.' Take the Log, of 5, except the Index, and prefix to that 
,Log. an Index agreeable to the Decimal, as per the faid little Table 
;under the 6th Head of the iftSed. of this Chapter. 

Examples. The Log. of 5 is = 6989700, without its Index : to 
which Log. if you put its proper Index 1, (there being no Cyphers 
between the Point and the 5) the Anfwer is 1.6989700. And by 
the fame Rule the Log. of .05 is 2.6989700 ; of .005 = 3.6989700 ; 
and of .000579 *h e Log. is 4 - 7 6 267 8 5 » being the Log."of 759, with 
the Index of .000579 put before it. 

III. To find Mxt Numbers or Decimals to Logarithms by the Table . 

Prob. 1. To find a Mixt Number to a Logarithm. 

Rule. Regard not the Index ; but look for the Logarithm among 
thofe which would have the greateft Indexes, which having found, 
take the Natural Number ftanding againft it, and point off for In- 
tegers according to the Index given. 

Example. What is the Natural Number to the Log. 1.9627007? 

,My Table extending to 10000, the greateft Index is 3 j among 
which I find my Logarithm given, and right againft it I find 

9 * 77 - 



Digitized by 


Google 



Sect. III. Multiplication by the Logarithms. 257 

9177. Now the Index given being 1, requires that 2 of the places 
be Integers, fo that the Anfwer is 91.77 : And alfo the Natural 
Number to 2.9627007 muft be 917.7, &c. as per the Rule for In- 
dexes above. 

Prop. 2. 2$ find the Decimal to a Logarithm. 

Rule. Look for your Logarithm in that part of the Table where 
*ds to be found, as before in the laft, and put down the Natural 
Number that ftands right againft it : then according to the Great- 
nefs of the Index given, make the Point of the Decimal. 

Example. What is the Natural Number to 4.7626785 ? . 

Againft this Logarithm I find 5790. Now becaufe my Index 
given is 4, I placed in the 4th place from the Point, and fay there- 
fore that~.ooo579 is the true Decimal fought. 

IV. 2*0 Multiply Mixt Numbers and Decimals , by adding their 

Logarithms. 

I have lo fully prepared the Reader for this, that I only need to 
give Examples. 

Example 1. A Mixt Number by a Mixt, as 9.336 by 12.09 
To the- Logarithm of 9.336, which is 0.9701608 
Add the Log. of 12.09, which is 1.0824263 

The Sum is the Log. of 112.9 the Product, viz. 2.0525871 

Example 2. A Decimal by a Decimal, as .09 by .123 

To the Log. of .09, which is 2.9542425 

Add the Log. of 123, which is 1.0899051 

The Sum is the Log. of the Product .01107, which is 2.0441476 

Example 3. A Whole Number by a Decimal, as 765 by .00345 
To the Log. of 765, which is 2.8836614 
Add the Log. of .00345, which is 3.5378191 


The Sum is the Log. of the Product 2.639, viz. 0.4214805 


L 1 


Example 
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Example 4. A Mkt Number by a Decimal, as i.*3 by .00009 • 
To the Log. of 1.23, which is —— 0.089905 1 
Add the Log. of .00009, which is 5.9542425 

The Sum is the Log. of the Product. .0001 107 =£.0441476 


Note, 'TfatWhenfoever vis carried tv the Index , that 1 is affirmative^ 
and muft be added to the lower Index, and that Sum to the upper,, 
as per the Rules and Examples of adding Indices at the beginning; 
of this Section *, and more particularly in the three laft Examples. 

V. To. divide Mixt Numbers , Decimals , & c. by Sukftr ailing 
their Logarithms. 

» 

In the following Scheme you have all the Cafes that can happen 
under this Head : which will be eafily performed, only obferving 
the firft and fccond Examples of fubftracting Indices, and thc Rule 
at. the beginning of this Section. 


The 
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The 

9 Cafes of bivifion, done by Logarithms. | 

Cafes, 

Numbers given , or /)/w* 
Divifors, See. 

‘f heir Logarithms ; Sub- 1 
ftratt that of the Divifor . 1 

I. 

Divide 237.3 
by 25.32 

Quote = 9.376 

— 2.3752977 

— *- 1 -4034637 

Refts 0.9718340 

2 * 

Divide 1 1.5 
by 932 

' Quote .01234 

■ — 1.0606978 

2.9694159 

Refts 2.0912819 

1,1 

3 - 

Divide .1234 
by .321 

Quote .3846 

£.0913151 

— — 1.5065050 

Refts 1.5848101 

4 - 

Divide .463 
by 3 2 J 4 

Quote = .000144 

1.6655810 

F 5070459 

Refts 4.15^5351 . 

5 * 

Divide 2 
by 3.2x4 
Quote .6222 

0.3010300 

— 0.5070459 

Refts 1.7939841 

6. 

Divide 5 

by 365 

Quote = .0137 

0.6989700 

■■ 2.5622929 

Refts 2.1366771 

7- 

Divide 1.26 
by .002 
Quote = 630 

0.1003705 

^.3010300 

Refts 2.7993405 

8. 

Divide ,5 j 

by 7-5 

— - — - 1.6989700 

0.8750612 


Quote=.o6 r 1 

Refts 2.8239088 

9. 

Divide 999 

by .00013 

2 -99 95655 

±1139433 


Quo. 7684615.384 

Refts 6.8856222 
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VI. To Square any Mint Number or Decimal, or to Extrail the 
Square Root thereof. 

i. To fquare fucb Numbers. 

• Rule. Multiply the Logarithm of the Root given by 2 ; but if the 
Index be negative, out of the Product of that by the 2 deduct what 
Tens are carried from the place next toward the right hand, and 
put down the Remainer for the Index of the Product for Log. of the 
Square^. 

Examples. 


I. For Squaring Decimals, &c. by Logarithms. 


The Square Roots 

The Logarithms 

Double the laft 

' 

given. 

of thofe Roots. 

Col. or the Log. 
of the Squares. 

The Squares 

fought. 

987.6. 

2.9945811 

5.9891622 

975353-76 

98.76. 

1.9945811 

3.9891622 

9753-5376 

9.876. 

0.9945811 

1.9891622 

97-5353 

.9876. 

1.9945811 

1.9891622 

•975 3 

.09876. 

2.9945811 

3.9891622 

•009753 

.009876. 

3_.99458 ii 

5.989 1622 

.00009753 

.0009876. 

4.9945811 

7.9891622 

.0000009753 

.00009876. 

5-99458 11 

9.989162a 

>000000009753 


1 Sqtt. Roots fought 
(or the Natural 
N° to the half 
Logarithms.) 


Or, II. For the Square Roots ; thefe Titles obferve. 

^uares given, xvbof\ 
Roots are required. 


i the Logarithms 

Logarithms of 

of the Squares -, 

the Squares 

or thofe of the 

given . 

Roots . . 



2. Obferve in Extr ailing the Square Root, that is to fay, in taking 
half of the Log. of the Square •, if the Index be an odd Number, 
add 1 to it in your mind, and fo proceed: As in taking half 3.989, 
tfc. 1 fay half of 4 is 2 i of 19, = 9 : of 18, =9, 

m To 
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VII. To Cube, or Extract the Cube Root of Decimals , &c. 

Examples. 


I. For the Cubing of Decimals by Logarithms. 


’The Cube 

Logarithms 

Three times 


Roots 

of thofe 

the Logari - 

The Cube Numbers 

given . 

Roots. 

thms. 

fought. 


0.4913617 

1.4740851 

29.791 

• 3 i 

1.4913617 

2.4740851 

.029791 

.031 

2.49x3617 

5.4740851 

.OOOO2979I 

.0031 

3.4913617' 

_8. 47408 5 1 

.000000029791 

.0003 I 

4.4913617 

11.4740851 

.000000000029791 

OOOO3 I 

5.4913617 

T4.4740851 

.000000000000029791 

Or, II, For the Cube Root obferve thefe Titles of the Columns. 1 

Cube 

Roots 

fought. 

I of thofeLo- 
garitb. be- 
ing thofe of 
the Roots. 

Logarithms 
of thofe Cube 
Numbers. 

Cube Numbers given ; 
whofe Roots are re- 
quired. 


1. ' You fee by the. Examples, that to Cube any Number (as thole 
next the left hand) is to multiply their Logarithms fas tnoit in the 
2d Column) by 3 ; and the Products are thofe in the 3d Column, 
whofe Natural Numbers required are thofe in the 4th Column. 
And here note. That what Tens you carry, you mult abate out of 
3 times the Index j as taught for the Square Root. 

2. For the Examples of Extrading the Cube Root : The Num- 
ber in the Column next the right hand are Examples of Cube 
Numbers given, the next Column are their Logarithms , and the 
third Column are third parts of thofe Logarithms. Where note. 
That if your Index cannot be divided by 3 without a Remainer, 
you muft add fo many Units to it, as is neceffary for that end : 
And fo many Units as you borrow’d there, you muft pay Tens to 
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the next Figure, and then take a 3d of-the whole Log. The Ex- 
ample* make all plain. 


Or for finding the Biquadrate, Surfolid, or Squared Cube Powers. 

Rule 1. Multiply the Log. of the Root given by 4, 5, or 6 ; ob- 
ferving the Rules given before, abating what you carry, out of the 
Prod u A of the Index refpe&ively. 

Or for finding the Biquadrate , Surfolid, or Squared Cube Roots. 

Rule 2. Divide the Log. of the Power by 4, 5, or 6 j ©bferving 
the R,ule of adding fo many to the Index, that you can divide ic 
without a Remainer, and paying fo many Tens as you added or 
borrow’d Units, to the next Figure. 


Wbtfe Nat. N* 

Examples to Rule I. Logarithm of art the Anf. or 

the Powers. Powers requir'd 


Thus the Biquadrate of .3 ; its Log. be- 
ing = 1 .4771212 j 4 times that — 
The Surfolid Power of .3 ; its Leg. be- 
ing 1.4771212 i 5 times that — — 
The Squared Cube of .3 ; its Log. be- 
ing 1.4771212 ; 6 times that — *~ 


— 3.9084848 = .0081 
^ = 3.3 856060 = .00243 
^ = 4.8627272 = .000729 


And according to the lajl Rule. Log ■ of the 

* Roots. 

The Biquadrate Root of .0081, its Log. 1 =r 1.4771212 
being 3.90848484 i of that is — — J — 

The Suffelid Root of .00243, its Log.") __ 
bcing j^.3856060 *, f of that is — — j — 

Th t Squared Cube Root of .000729, its T, _ , 477x212 
Log. being 4.8627272 i of that is j — ^ ' 

"Which later Examples prove the Truth of the former. 


Roots 

fought. 

• 3 - 


• 3 - 


• 3 * 


VIII. To find the Logarithms of Vulgar Fractions, and of the 
Operations thereby. 


Prop. To find the Log. of 

Rule. From the Log. of the Numerator deduct the Log. of the 
Denominator, and the Remainer is the Log. for the Anfwer. 

Example. 
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Example. From the Log. of 3456, which 13 = 3.5385737 
Take the Log. of 4567, which is =3.6596310 

Remains die Log. of iH*, which is = 1.8789427 

Prop. 2. To find the Log. of a compound Fraftion. 

Rule. Reduce the Compound to a Simple, and work as above* 

Example. To find the Log. of 4.1 of i2 t. 

The Compound in a Simple being i?i£, the Log. is as before y 
Or Log. of 4 of =ju8789427. 

Prop. 3. To find the Logarithm of a Mixt Number. 

Rule. Reduce it to an Improper Fraftion, and find the Logarithm 
as per the firft Propofition. This needs no Example. v 

Prop. 4. To reduce a Vulgar Fraction to a Decimal. 

Rule. Find the Log. of the Vulgar Fraftion as per the firft : then 
againft that Log. in the Table you have the Decimal- 

Example. To Reduce FH* to a Decimal. The Log, of this Vul- 
gar Fraftion, as before, is = 1.8789427 j and the Natural Number 
eo that, per the Table, is .7567 = the Anfwer. 

And for reducing fuch Fractions as this given, wnofe Terms 
have fo many places, I take this to be the rooft eafy and fpcedy Way 
of reducing them to Decimals: and if your Table of Logarithms were 
to 100000, or where the Numerator is a place Id's than the Deno- 
minator, the Rule would in moft Cafes be exaft enough. 

Prop. 5. What is the Produft of one Vulgar Fraftion by another, 
giving the Anfwer in a Decimal Fraftion? 

Rule. Add the Log. of the one Fraftion to the Log. of the other 
found as per the ift Prop, and look for the total Log. in the Table, 
againft which ftands the Decimal required. 

Example. Wljat is the Produft of by s>«H ? 

its Log. as before = 1.8789427 
its Log. — — =2.8890803 
. ■■■■• 

The Produft for Anfwer is .05862, whofe Log. is 2.7680230 : 

And thus *tis plain, that knowing by the Rules delivered how to 
find th 0 Logarithms of V ulgar and Decimal Fraftions, they may be 
multiplied or divided limply or promifcuoufly. For, 

6. Suppoie it were required to divide .0586-2 by ; 

If 
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If from the Log. of .05862, which is = 2.7680230 
You take the Log. which is = 2.8890803 

The Remainer is the Log. of .7567, or T __ « « 

of m, viz. — 1*7*94*7 

Which proves the Operation above. 

7. By what is abovefaid, it will follow that the Powers or Roots 
of Vulgar Fraftions are eafily found by multiplying the Log. of the 
Vulgar Fraftion affigned as a Root, by 2,3,4, 5, 6, &c. to obtain the 
Power, or by dividing the Log. of the Vulgar F raft ion affigned as 
a Power, by 2, 3, 13 c. to obtain the refpeftive Roots. And this I 
take alfo to be the eafieft and briefeft Way of finding the Powers or 
Roots of Vulgar Fraftions; efpecially where the Terms confift of 
3, 4, or 5 places, and your Table of Logarithms is large enough. 

Sect. IV. 'The Explanation of my Table of Logarithms , wbofe Method 
fomewhat differs from Briggs, Norwood, and fome others. 2dly, 
Of the Arithmetical Complements of Logarithms. 3dly, Of Parts 
Proportional and Differences : And , 4thly, How to enlarge the Tables 
of Logarithms fever al Ways. 

i.HpH E eafieft Tables for a Learner to ufe, are thofe that have 
1 the Indices put down, and Logarithms to the Natural Num- 
bers which are intirely placed fucceflively. But I would here ex- 
plain to him another kind of Table placed without the Indices, and 
which have not the Units place of the Natural Number with the 
reft, but over the refpeftive Logarithm (this is the beft Method, 
and which I have therefore obfcrved in my following Table of 
Logarithms) thus 


N°. 

O 

I 

2 

3 

4 

to 9 

522 

7176705 

7 U 7537 

7178369 

7179200 

7180032 


5 2 3 

7185027 

7185847 

7186677 

7187507 

7*88337 

\ 

524 

7 * 933*3 

7 194142 

7194970 

7195799 

7196627 


525 

7201593 

7202420 

7203247 

7204074 

7204901 



In 
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in Cafe fuch a Table as this is to be ufed j you mud, for exam- 
ple to find the Logarithm of 5244, put down, ljl, 3 for your 
Index, as per the Rules in the fixth Paragraph of the firft Se< 5 t. 
of this Chapter. 

idly. Having found 524, (the three firft Figures of your Natural 
Number given toward the left hand ) caft your eye in the line to- 
ward the right hand, till you come under the Figure in Units place 
of the Number given, (here 4) where againft 524, and under 4, 
you have the Log. required : for the Log. of 5244 is 3.7196627. 

So the Log. of 5223 is 3.7179200 •, and that of 523 = 2.7185017 : 
the Log. of the laft Natural Number having all its places found to- 
gether under Number \ the Log. againft 523, and under o, is that 
fought, (dc. 

Thefe Logarithms in Mr Briggs firft and large Table, alio in 
Norwood and fome others, ftand thus ; (tho’ they take up much room.) 

N° Log. N° Log. N° Log. 

522 2.7176705 5221 37177537 523» 37»85847 

523 2.7185017 5222 37*78369 5232 3.718667 7 

524 2.7193313 5223 3.7179200 5233 3.7187507 

525 2.7201593 5224 3.7180032 5234 3.7188337, &c. 

II. The Arithmetical Complement of a Logarithm, is that which 
will make it 10.0000000 •, fo that to find the Complement, the 
Logarithm given muft be deducted from the 10.0, &c. 

Now the beft way to fubftra£t this 10.0000000 

(not according to the common way, Log. given — 3.7204901 

butj to take every Digit of the Sub- 

trahend from 9, except that in Units p ts Compl. Arith. = 6.2795099 

place, which take from 10 : And to 

ao this, you may begin at either end to fubftraft. 

The Complement Arith. is often ufed in Analogies wrought by 
Artificial Numbers, to prevent Trouble and Confufion : For inftead 
of fubftra&ing a Logarithm from the Sum of two others, it is ufual 
to add the Complement Arithmetical, and from the Sum of the 
three Logarithms to abate Radius or 10.0 from the Index of that 
Sum •, which gives the fame Anfwer as tho* you had deduced the 
Logarithm of the firft Number. 

To inftance in a common Queftion in the Rule of Proportion : 
If I give l. 25 : 10 : — for 48 Yards of Cloth ; what will 15 coft 
at that rate ? 

M m Yards 
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Yards 48, its Logarithm — 1.6812412 


1 25.5, its Logarithm = 1.406540* \ * jj 
Y ards 15, its Logarithm — 1 . 1 760912 j 


Sum 2.5826314 


From which deducing the fkfklag. the - ) Q 
Remainpr is that of /. 7.968, viz. — j y oy 


T his by the Complement Arithmetical is done thus : 

48. Compl. Arith. = 8.3187588. 
25.5 : : its Log. — = 14065402 
15,. its Log. — = 1.1760912 


Sum abating 10 in the Index, the Leg. of 1 _ 
7.968 the Anfwer as before J 


0.9013902 


Thefe kinds of Operations are much ufed in Trigonometry, with 
the Logarithms of Natural Sines, Tangents,. £j?r.. 


III. Of Differences and Proportional Parts . 

1. By Ae Differences is meant the Differences of the Logarithms 
of 2 Numbers immediately and numerically fucceeding one another, 
or the Differences of the Produtts of fuch Numbers multiplied by 
to. 

2. By Proportional Parts you are to underftand, one or more tenth 
Part of thole Differences. And thefe are apply’d in Practice thus : 


IV. When you would find: the Logarithm of any Number that is greater 
than what is contained in the fubfe<juent ‘Table of Logarithms , and you 
would do this by the help of the Table of Differences and Parts Pro- 
portional. 

Suppofe you were to find the Logarithm of 51716 : fee die Ope- 
ration. 


Ifind in theTable the Log. of 5 1 7 r or 5 1 7 1 o * 1 _ 
which is — — — 1 - •— • J 


7135745 


And of the nextNumber 5x72 0151720— 7 I 3 ^ 5®5 


The Difference of thefe Logarithms is = 840 Diff. 

Which found in theTable of Differences (fbl- ftdd. 

lowing that of the Logarithms) right againft . . 
that.840 and under 6 (the Digit in Units place 7136249 Sum. 

of 
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of the Number given) you find the Proportional 1 Part 504; which 
added to the Logarithm of 5171, the Sum is that of 51716, which 
•with ittf proper Index is- 4.7136249. You may prove the Truth of 
this by dividing 51716 by 7, the Quote is = 7388 ; to the Log. 
of which if you add that of 7, the Sum is the Log. of 517x6, as 
above. 

2 . ¥0 prove the ‘truth of any Logarithms in the Table, without the 
Table of Proportional Parts.: as thofe of 7000 to 7010 exclufive. 

The Difference between the Logarithms of 700 and 701 , or 7000 
and 7010, is 6200. 



Are thefe 

Propor- 

Log. of 

Sums of the lajl 
Logarithms and 

The Natural 
Numbers to 


tional 

7000 

Proport. Parts 

the laft Lo- 

Parts. 

repeated. 

rejpetlively. 

garithms. 

Vi 

I 

620 

8450981 

8451601 

7001 

21 

1240 

8450981 

8452221 

7602 

3 

i860 

8-45098 r 

8452841 

7003 

4 

2480 

8450981 

8 4534^1 

7004 

$ 

3100 

8450981 

• 8454081 

7005 

6 

3720 

8450981 

8454701 

7006 

7 

4340 

8450981 

#4553 2 * 

7007 

8 

4960 

84^0981 

8455941 

7008 

9 

55*o 

8450981' 

8456561 

7009 


By this it appears, that the Difference between the Logarithms 
of 7'o©o' and /OYo' bring dividedinto 10 parts, 1 Tenthis-620, the. 
Part to add to the Logarithm of 7000, to give the Logarithm of 
7001 j 2 Terithsadded to the Logarithm 067000, gives' the Loga- 
rithm of 7002 ; 3 Tenths of the Difference 6200, which is i860, 
added to" 8450981 (the Log. of 7000) giveth 8452841 = the Lo- 
garithm of 7003V fsV. 

And if you would have the Proportional Part immediately to 
make the Log. of 7000 that 06 7008 ^ it is only multiplying a Tenth 
of the Difference (which here is 620) by 8, and the Product is the 
Proportional Part 4960'; Which 1 added to 845098’! = the Log. of 
7000, the Sum is' 8455941 = the Log. of 7008 required. And 
thus the 9 Logarithms between 7000 and 7010 exclufive, are exa- 
mined and proved: And foniay any other without a Table of Dif- 
ference* and Proportional Parts, or by even calculating or exami- 
ning thofe at the fame time. 

Mm2 3.T0 
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3. To augment the Table of Logarithms , fo as to make that which 
extends only to lhew the Log. of any Natural Number under 10000, 
fubfervient to give that of any Number under 100000, &c. without 
the Table of Parts Proportional. For Example i 
1. To find the Log. of 64736. 

The Log. of 6473 or 64730 is = 8111056 
Of 6474 or 64740 is = 8x11727 


The Difference = 

A Tenth of that Difference (being the- Proportional 1 
Part for 1, that is to make the Log. of 64731) — j 
Which multiply by 6 (the Place of Units in the ~l 

given Number)~produceth J 

Or becaufe the 6 is above one half, you may make "> 
the Proportional Part for 6 (in Units place of the 


671 

67.1 

6 


402.6 


Number given ) 




403 


Which added to the Log. above of 64730, viz 8111056 

The Sum is the Log. of 64736 or Anfwer.= 4.8111459 
For as 10. 671 : : 6. 403 feri. 

i. e. As the Number of Cyphers added to the Natural Number in 
your Table with a 1 before filch (o) towards the left hand ; 

Is to the Proportional Part, or Difference of the two Logarithms : 

So is the Figures towards the right hand exceeding the Places for 
which your Table is calculated, 

To the Proportional Part to be added to the Log. to anfwer thofe 
Figures. 

2. To find (by a Table which has only the Logarithms to Num- 
bers under 10000) what the Logarithms are for all Numbers under 
1000000 : For inftance what is the Log. of 647365 ? 

Log. of 647300 is = 8111056 
of 647400 is = 8 1 1 1 727 
Difference = — ' 

iso thereof, there being 100 difference between the 

Nat. N° of which thefe are Logarithms 

This multiplied by 65 (the 2 places toward the right 
hand exceeding the Compafs of the Table) 



Produceth = 436.15 

Which added to\ 0 

Log. 647300 f 8111056 

Sum = 8111492 = the Log. of 647365 
For 100. 671 : : 65. 436. 15 the .15 may be omitted. 

. 3* To 
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The Sum is the Logarithm fought, viz. 4722912 
Which having a proper Index put before it, ac- 
cording to the Number given, as per the 5th Rule 
of the firft Section of this Chapter : 

The Log. of 2966820514 is found = 9.4722912 

I have in this laft Example made this matter fo very plain that I 
need add nothing for that end *, only to obferve, 

zfty That the Log. of any Number is the fame, tho’ that Num- 
ber have never fo many Cyphers added to its right hand. And there- 
fore in 

Example 1. Of this Head, I call the Log, of 6473, which is 
8111056, the Log. of 64730. 

In Example 2. I call the fame Logarithm that of 647300. And 
In Example 3. I call the Log. of 2966 (which is 472171 1 ) the 
Log. of 2966000000, making up the reft of the Places toward the 
right hand (for which I have no Logarithms in my Tabled with 
Cyphers. 

2dly, {As in the laft Example) whatever Number of Cyphers 
thofe are, I cut off fo many Places of the Difference of the Loga- 
rithms, &c. 

And 
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And thus - 1 have endeavoured to make this Part (which has been 
omitted by mo ft others) very intelligible, by fhewing how to prove 
the Truth of Logarithms, or find thofe to Numbers that are large 
by the Difference and Parts Proportional, as they are found in 
Tables for that purpofe : And have alfo moft eafily and plainly 
fhew'd how Logarithms of large Numbers- are found without fiich 
Tables of Differences and Proportional Parts, It remainsnext to 
fliew, 

1. How to find Natural Numbers to large Logarithm by the Tables of 

Differences and Parts Proportional. 

2. How to do the fame without fuch Tables of Differences and Parts 

Proportional. 


a,. To find the Natural Numbers to Logarithms beyond the Compafs of 
your Table , by tbc Difference and Parts Proportional. 

I would know the Natural Number to the Logarithm 4.8 1 1 1459 : 
See the Operation. 

The Logarithm given = 8111459- 
The next Log. in the Table lefs than that' 
given, is the Log. of 6473, (which are( 
the four firft Places towards the left| 
hand of the Number required) viz. 

The next Log. in the Table greater than 
the laft (being that of 6474) is— — _ 

The Difference of the 2 firft Logarithms = 403 
Difference of the 2 laft Logarithms = 671 


= 8111056 


= 81.11727 


Now to find the 5th Figure’ of the Number fought, or that in 
Units place, (the Index of the Log. given fhewing that it hath but 
5-places) loolt for the: 2d Difference under [Differences] in the Table 
of Proportional Parts, and you’ll find the next it (greater) to be 
672. Then look in- the fame Line toward the right hand, and 
you’ll find the ift Difference 403 ; and at the head: of that. Column 
ftands (6) which’ puc in Units place, gives 64736' for the' Number 
fought. This- proves^ the Truth of the 1 ft Example, laft above- 
faidi 

5. To find the Natural Numbers ( tbo ’ very large) to any Log gjven, 
without the Tables of Parts Proportional. 

Wfiat is.the Natural Number to the Logarithm' 4722912?' 

I* find the Logarithms , and take the Differences as above thus: 

The 
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The Log. given (without the Index) is 4722912 _ ft Djff , 

The next left in the Table (which ! “ ia Ultttr ‘ 1201 

is the Log. of 2966) is f +72X7H 

The next Log. (gfeater than the 1 7 = 2d Differ. 1464 

laft) is J 47 3 75 

Now whereas the Index ftiews the Natural Number required to 
have 10 places, and there being only the firft 4 found, there wants 
6 places, which with a Unit towards the left hand is = 1000000: 
therefore I fay, As the 2d Difference is to 1000000 : : 

So is the iff Difference to the reft of the Nat. N® required, i. e. 

1464. 1000000 : : 1201. 820514. 

Which 820514 placed towards the right hand of the 2 966 found in- 
die Table as above, is together 2966820514 — the Anfwet. 

But the Logarithm of 7 places being too few to find fo large a 
Natural Number by, makes the Differences of coo few places* and 
confequently the 4th Proportional in the laft Analogy will fall 
fo'mewhat fhort, if done by a Table having only 7 places. How- 
ever, the Example ftiews the true Method of proceeding in this 
Cafe, which is all here intended. 

This laft Example was defigned to prove the Truth of the third"; 
where .232496 being omitted, if that Decimal be annexed to the 
1201, the third in the laft Analogy, it will then be divided by the 
1464, and produce the true Quotient 820514 exa&ly. 

Sect; V. Lhe Ufe of Logarithm in fohmg §>ueftions of 
Compound Interefi. 


Queft. t.\KTHAT is tbo 
VV percent? 

Rule.] Multiply the Log. of 
1.05 (which is 1 1 . and its In- 
tereft for a Year, which in 
the fubfequent Queftionslcall 
the Ratio) by 130, ("the N°. 
of Years) ana the Product is 
the Log. of the Amount of 
l. i in 130 Years. 

To this Log, add that of 
l. to — the Principal ; and the 
Sum is the Log. of the Anfwer, 
viz. of l. 5684.409 = the A- 
mount required. 


Amount of 1. 10 in 130 Years, at 5 
Example. 

1.05, its Log. is = 0.021 1893 
, Multiply by Years 130 

Amount of 1 /. ") 


.mourn or,, . * ;68. 4 . 7 6 

m 1 30 Years. C its Log. J ' 

To which add the Log. 1 
of the Princip. io/. j * 

Sum or Lor. of 7 _ c 

5684.4 o 9 -P*M S ° 9 ° 

Queft. 
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Queft. 2. What is the prefent Worth of /. 5684 : 8 : 2 £ (or of 
I. 5684.409) due at the End of 130 Years? 

Rule.] Find the Logarithm 

of the Amount of /. 1 for 130 Example. 

Years, as before. 

Subftra& the Log. of that Ratio = 1.05, its Log. =0.0211893 
Amount from the Log. of the Multiply by — — 130 

Sum whofe prefent Worth is Product, or Amount of p - 

required, and the Remainer l.i in 130 Years = 2.7546090 

i$ the Logarithm of the pre- 568.4; its Log. j 

fent Worth, as per Margin. which laft, dedudt from 7 , 

So I find /. 5684.409 to be the Log. of l. 5684.409 J *'754®09 

received 130 Years hence, is Andthe remaining Log. '> 
worth/. 10. in prefent Money; is that of /. 10, the >1.0000000 
which proves the 1 ft. Anfwer. j 


Queft. 3 . What is the Amount of the Leafe or Annuity of /. 25 per Am. 
in 21 Years, according to its utmoft Improvement at 5 per Cent? 
Rule.] Find the Amount of 

Example. 


1 . 1 for 21 Years, as above. 

2. Then from the Log. of 
the Amount Ids 1, dedudt 
the Log. of the Ratio lefs 1 ; 
and the Remainer is the A- 
mount of /. 1 Annuity in 21 
Years. 

3. Add to the laft Log. that 
of 25 the Annuity, and the 
Sum is the Anfwer, or L 893, 
the Amount of 25 per Ann. 
in 21 Years. 


Ratio 1^05, its Log. = 0.02 1 1 893 

Multiply by Years 21 

Produft, or Amount of p • 

/. 1 in 21 Years 2.786 ; >0.4449753 

its Log. j . 

1.786 = the Amount 7 

lefs 1 its Log. j ' 

1.05 = Ratio, lefs 
= .05 ; its Log.- 
Which laft deducted,' 
there refts the Log. off 
/. 3 5.72, the Amount of ^ 1 '5 5 2 9 lt 5 
/. 1 per An. in 21 Years., 

To which adding the 
Leg. of 25 the Annu. ^ 

The Sum is the Log. of p 
4893 the Amount of >2.9508515 
the Annuity for Anfw. j 


• 0.2518815 
^^2.6989700 




3979400 


Queft. 
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Queft. 4. What is the prefent Worth of a Leafe , or Annuity of /. 25 
per Annum , to continue 21 Years at 5 per Cent. In te reft? 

Rule.] Find the Amount of 
7 . 1 in 21 Years, as in the laft 
Queftion. 

2 dly t To the Log. of that 

Amount add the Log. of the ^ • , ? • -> 

Lf- ^ - -’-}i- 6 9 8 97°o 

Sum = .1. 1439453 


Example. 

2.786 = the Amount") 
of 7 . 1 in 1 Years (as S0.4449753 
above) its Log.- j ' 


Ratio, lefs 1. 

3*f/y, Subftraft that Sum 
from the .Log. of the Amount, 
lefs 1 ; and the Remainer is 
the Log. of the prefent Worth 


1.786 = Amount, left 7 gg 
i, its Log. - ( D y 

of" f.T Annuity^*) continue 21 Refts theLog.of 1 2.8 2 1 A 

which is the prelentf _ 

Worth of /. 1 per Anni? ' ^93 

to continue 21 Years j _ 

To which add the Log. 1 . , 

of 7. 25 the Annuity J ’39794 
And the Sum is theT 
■Log. of the Anfwer >2.5058762 
.. 7.320.527, which is J> 

. Queft. 5 . What Annuity or Leafe will the Sum of l. 320.527, or 
7 . 320 : 10 : 6i purchafe, to continue « Years, allowing the Pur- 
chafer 5 per Cent. 


Years. 

4/h/y, To the laft Log. add 
that of the Annuity given, and 
the Sum is the Leg. of the 
prefent Worth required. 


Rule.] Find the Amount of 
7.1 in 21 Years, as in the ifti 
(Ac. Queftions. 

idly. To the Log of that 
Amount add the Log. of the 
Ratio left 1, as in the laft. 

3 dly. From thatSuxndcduft 
the Logarithm of the Amount 
left 1, and the Remainer is 
the Log. of the Annuity that 
7 . 1 will purchafe for 21 Years 
4 thly. To the Log. of the 
Annuity of 7 . 1 add the Log. of 
the Purchafe-Money, and the 
Sum is the Log. of the Annuity 
fought here 7 . 25 per Ann. as 
per the Work in the Margin. 


0-4449753 


Example. 

2.786 theAmountof 7 .i 
in 21 Years, its Log. 

1o E* R — — f — ’ } 1^979° 

Sum =j. 1439453 

1.786 = Amount, left 7 00 _ 

i.drfua itsz^.— } a2 5 ' 8Sl s 

Refts the Log. of the -j 
Annuity that 7 . 1 will / 
purchafe for 21 Years, S2.8920638 
viz. of .078, which k 

32 o.f 27 the Purchafe -Mo- ^2.5058762 
nev, its Log. add = i D 1 

/. 25. ptr Ann . the Annuity re- 9 
quired, whofc Log . is the >1*3979400 
Sum of the 2 laft Log. 3 

N n Queft. 
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Queft. 6. What is. an Eftate worth in Fee, which contains Ara- 
ble Land /. 60 per Ann. Under- Wood which once in 15 Years is worth 
/. 200, and there is alfp Timber which ’tis computed after 30. Years 
Growth will be worth /. 1000 ? 

Rule.] The Arable Land at 20 Years Purchafe 1 { L2QQ l00 t 

is worth : — »i > y 

idly, l. 200 ("the firft for the Under- Wood) 
due 15 Years hence at 6 per Cent, by the 
Logarithms (as per the 2d Queftion) is 
found thus : 1.06 its Log. = 0.0253058 
Multiply by Years — 15 


2.397 = Amount of 1 . 1 in 15 *1 O . 3795 8 7 o 

Years, its Log -< j * / JD ■ 

Which taken from the Log. of) 0Q , 

/. 200 ■ — y 

T %£ X ——} >- 9 - 443 °= Logof ,» 3 > 9 :«* 
3 dly, By the fame Rule the prefent Value of l. 200 1 . jg . ^ 

due 30 Years hence is ■ — f 

4tbly, By ditto Rule the Value of the 3d 200 due 1 14 : 10 : 00 

45 Yeans hence, is — — J . / 

5 thly. The Value of the 4th 200 due 60 Years 1 6 • 1 • 00- 

hence, is per ditto Rule — X ' 

6tbly, The Value of /. 1000 for the Timber due "? ^ . % ;<K) 
30 Years hence, is in prefent 

The Sum of /which fix Articles is the Anfwer near ") 

enough (for-’tis- needlefs in this Purchafe to >1512 : t8, : o o. 
take notice of the 5 th 20O /.) — r- — - — ■ — * J . 


Queft. 
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Qucft. 7. What Annuity payable Quarterly, will l. 320.527 purchafe. 


/ * r jr 

to continue 21 Years at 5 per Cent.! 

Rule.] Firft take a fourth of 
the Log. of the Ratio. 

idly. Multiply that 4th by 
the Quarters in the Years gi- 
ven, and that gives the Log. 
of the Amount of 1 . 1 for thole 
Quarters. 

3 dly, To the Log. of that 
Amount add -that -of the Rate 
per Quarter lefs 1. 

4 tbTy, From that Sum de- 
dud the Log. of the Amount 
for the Quarters, lefs 1 ; and 
the Remainer is the Log. of 
the Annuity that /. 1 will pur- 
chafe for 21 Years payable 
quarterly. 

gtbly , To the laft Log. add 
that of the Purchafe-Money, 
and the Sum is the Log.of the 
Anfwer. 

By this Example k is ob- 


Example. 

1.05 the Ratio, its Log. 0.0211893 
A 4th of that Log. w eh y 
is the Log. of i.oi2.>o.oo 52974 
the Rate per Quarter. 

Which Log. multip. by 1 g^ 

the Quarters in 21 Y r ‘ J 
And that produceth the p 
Log. of 2 786 = theC o 98l6 
Amount of l. 1 for 84/ J 

Quarters, viz. - j 

T o which Log. add that p 
of .oit = Rate per ^>2.0791 8ie 
Quarter, lefs 1— - — - j > 

Sum — 2,5241628 

1,786 =±= the Amount, 7. 


7 6o = me C 0 . 25i88 , 5 

lefs 1 , its Log. deduct J 3 D 
Refts theLog.of .0 18^2 VJ 
SC the Annuity that/, if 272 ,8it 
will purchafe, payableQ— ' * 

quarterly, viz. j 

vious, that die /. 3 20.527 will To which Log. add that ~> 
purchafe trat 6 /. jfw Quarter, 0fZ.320.527 the Pur- >2.5058762 

at the Rate of 24/. per Ann. chafe Money, which is j . 

Whereas by the 5th Queftion And the Sum is the Log.") 
it appears, thatSum will pur- of 1 . 6 , the Quarterly >0.7781575 

. chafe /.25 per Am. if payable payment required, j 

yearly. So that there is /. 1 

per Ann. difference in that Purchafe between receiving the Rent quar- 
terly and yearly, the Purchafer having the Ufe of the Quarters 
Rents. 


N n 2 Quell. 
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Queft. 8 . fVhat is the prefent IVt nth of 1 . 24 per Ann. payable by equal 
Quarterly Payments , to continue 21 Years? 

Rule.] Fir ft find the A- Example. 

mount of/. 1 for 84 Quarters, • Rate per Quarter found 1 

as above. as above, is j * 1 

“ “ " 2.786= the Amount of") 

/. 1 for 84Qrs. (found £>0.4449816 

as above) its Log . 

.012 == the Rate per~\ 

Quarter lefs 1, its; 

Log. Add ' 


2 dly, To that Log. add the 
Log. of the Rate per Quarter 
(found as above) lefs 1 . 

%dly, Deduct that Sum from 
the Log. of the Amount lefs 1 , 
and the Remainer is the Log. 
of the prefent Worth of 1 . 1 
per Quarter, to continue 84 
Quarters. 

4tbly, To that Log. add that 


►2.0791812 

2.5241628 


Sum of thofe 2 Logs. 

1.786 = the Amounts” 
above, lefs 1, dedudfc £>0.2518815 
its Logarithm 


of 1.6 per Quarter, (as the 4th ReftstheLog.of /. 53.42 
of 24 per Ann.) and the Sum ' — ' 

is the Log. of the prefent 
Worth of the Annuity given, 
payable quarterly. 

This proves the truth of the 
laft Queftion. 


• 1.7277187 


= prefent Worth of( 

1 . 1 per Quarter, to( 

continue 21 Years L 

61. per Quarter (as per~p 
the Annuity given) >0.7781575 

its Log. Add 3 

And theSumistheLop. 7 „ ^ 

of 320.527 thcAnfi. | 2 - 5 ° 587«2 


Queft. 9. In an Account of 
Confequence *tis found that! 
1. 5684.409 is the Amount of 
10/. Compound. Intereft at 5 . 
per Cent, what Time was re- 
quired for that Increafe? 

Rule.) From the Log. of the 
Amount dedud: that of the 
Principal put out. 

2 dly, Divide the remaining 
Leg. by the Log. of the Ratio, 
and the Quotient is the Years 
required. See the Operation. 


Example. 

1 . 5684409 its Log. — — 3.7546090 
10 /. the- Principal, its Log. 7 „ 

Dedudt _ -2 J-T $>• . 


'“ISSS i"±*±\»v*r'$r°. 

635670 


Quo* 


So the Anfwer is 
130 Years. 


Queft. 
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$tfeft.\o. In a certain Account /. 5684.409 is charged as the A- 
moutof 10 /. in 130 Years Compound Intereft: But upon a Trial 
the Simple Intereft being only allowed according to the Rate agreed 
on, whence the faid Amount is computed ; now it not appearing 
by any Bond, or Entry, what Rate or Intereft was reckoned, the 
Queftion is how that may be found out ? 

Rule.] From the Log. of 

Example. 

5684.409 the Amount, 
its Log. 


the Amount deduct that of 
the Principal put forth. 

idly. Divide .that remain* 
ing Log. by the Number of 
Years, and the Quote is the 
Log. of l. 1 and its Intereft 
for a Year. Therefore fay, 

3 dly. As /. 1 is to /. 1 and its 
Intereft found :: So is 100 to 
100 and its Intereft. Whence 
taking 100, the reft muft be 
the Rate of Intereft required. 


3.7546090 


1. 


10 = the Principal , 
deduct its Log. — 

Divide by 130) refts — 2.7546090 
Quoteth the Log. of 1 „ 

I. 1.05, .hich is_j-°' 02Il8 « 

Therefore 

As 1. 1.05 : : 100. 105 . 

And 105 lefs 100 = 5 the Intereft 
required per Cent. 


Quefi. 11. A Gentleman bought a Leafe of /. 2 5 per Ann. to con- 
tinue 21 Years for l. 320.527 : At what Rate was Intereft allowed 
him per Cent ? 

To do this by the Logarithms, take the Log. of 

l. 320.527, which is — ■ _ ■ — " 

Whence dedudt the Log. of the Annuity given 25, 
which is — — — : ■ 


And the Remainer is the Log. of 12.821 (or the pre- 
fent Worth of l. 1 per Ann. to continue 21 Years \ 

which note. ■ ■■■-■■-- — . — ■— 

Now to find what Intereft this is reckon’d at, I make 
trial fas per Quejl. 4.) and find at 6 per Cent, that the pre- 
fent Worth of /. 1 per Ann. to continue 21 Years is 1 1.764: 
which being left than the 12.821 (the prefent Worth of 
/. 1 per Ann. as above) I know that 6 per Cent, is too much, 

(for the more the prefent Worth is^ the lefs is the Rate of 
Intereft, and the contrary.) *' 

Therefore I make trial at 4 per Cent, and (by the Rules 
under the 4th Queftion) I find the prefent Worth of /. 1. 

per 


.2.5058762 

1.3979400 


1 


1.1079362 
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per Ann. at 4 per Cent, is ('to continue 21 Years) 14.031 : 
which being more than the above 12.821, I know that 
4 per Cent, is too little. So that it neither being at 6 nor 
4, but finding the Rate to lie between them, 1 fuppofe 
it 5 per Cent. And trying by the Rules under the faid 4th 
Queftion I find the Log. of the prefent Worth of /. 1 per 
Ann. to continue 21 Years is that of 12.821, the fame as 
above, viz. 1.1079362 

And confequently I know that 5 per Cent, is the 'Race fought. 

% 

Or thus to find the Rate : 

Having found the prefent Worth at 4 and 6 per Cent, as above, 
proceed thus. 

1. Take the Difference between the Years Pur chafe 

given ( or found by the Logarithms ) which Years Pur- 
chafe as above are * 

And the Years Purchafe at 4 per Cent, found — 14.031 

Which Difference is — — ■ = 1.210 

2. The Years Purchafe at 4 per Cent, are found = 14.03 1 

Ditto at 6 per Cent, as above are = 11.764 

2d Difference = 2.267 

3. Say 2.267. t*2io : : 2. 1 

i. e. As the 2d Difference is to the firft: fo is 2 the Difference be- 
tween the Rates per Cent, (fuppofed) as before, to 1 = the Propor- 
tion to be added to the leffer Kate 4 to give the Rate fought for* 
dn which cafe the 1 ft place in the 4th Proportional is fufficient, 
where (o) is next the Point in the Decimal, if the Divifion were 
carry’d on farther. 

Queft. 12. Wbat is the prefent Value of the Reverfion of an Annuity 
or Leafe of /. 50 per Ann. to continue 21 Years, to commence after 
the Expiration of 7 Years, at 5 per Cent, per Ann. allowed to die 
Purchaser. 

Rule. ] Firft add the Years (the yt» the 21) make 28. 

2 dly. Find the prefent Worth of the Annuity to -y 
continue 28 Years by die 4th Queftion, which >i. 745 : 00 : 00 
you'll find . ... , .1. . J) 

3 < 0 y t Find the prefent Worth of the l. 50 per Ann."} 

(by the Rules under the faid 4th Queft.) to con- >1. 283 : 6 : 00 
tinue 7 Years, which is . , . . ^ 

4 My, 


12.821 
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4 tbly, Dedutt the later from the former, and the Y- 
Remainer is the prefent Worth of the Reverfion re- >7.461 : 14 : o 

quired — ■ " 1 1 — ^ 

Example the id lhall be to find the Values of the Reverfions ol 
Church orCollege Leales of Houfes ; or the Fines payable for any 
Number of Years lapfed: As fuppofe 17 Years lapfed of 40, what 
Fine mull be paid to make up the Leafe again 40 Years : fuppofing 
the clear annual Rent 40 Pounds. 

Rule.] Since this is the fame thing as to find the Value of the Re- 
verfunvof 17 Years after the Expiration of 23 in ejje \ and the Rate 
of Intereft in thefe Cafes is 1.116 : 

ift, Therefore find the prefent Worth of 7 . 40 per Ann. to con- 
tinue 40 Years by the Rules above and as follows., 

zdly, From that dedudt the prefent Worth of 7 . 40 per Ann. to 
continue 23 Years, and the Remainer is the Fine or Value of the 
Reverfion: See the whole Operation as follows. 

1.116 the Rate, its Logarithm = 0.0476642 
multiply by Years “ 40 


The Amount of 7 . 1 in 40 Years or 80.64 ; its Log. 

.116 the Rate lefs 1, add its Log. = 
Sum of the 2 laft 

Which deduct from the Log. of the Amount 

lefs 1 = 79.64, its Log. — 

.And the Remainer is the Log. of the prefent 
Worth of 7 . 1 per Ann. to continue 40 Years 
To which add the Log. of the Annuity 7 . 40 


1.9065680 

^.0644580 

0.9710260 

>i j 

i* 9 °i? 3 f 3 

0.9301653 

1.6020600 


The Sum is the Log. of 340.5 the prefent Worth T 2 ro2i6rA 
of 7.40 per Ann. to continue 40 Years J , 

idly for the. prefent Worth of/. 40 to continue 23 Years. : 

1.1 16 the Rate or Ratio, its Log. = 0.047664a 
multiply by Years — 23 


The Amount of 7 . 1 in 23 Years 12.48 its Log. 

.j 1 6 the Ratio lefs 1 add its Log. 
Sum of the 2 laft 


Which dedu& from the Amount left 1, 

viz. 11.48, ks Log. — — — 

The Remainer is the Log. of the prefent ' 
Worth of -A 1 to continue 23 Years— _ 
To which add the Log. of die Annuity^/} 


: I.O962766 
: I.0644586 
0.1607346 

I.0599419 

O.8992073 

: 1.6020600 
And 
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And the Sum is the Log. of the prefcnt Worth") .. 

of /. 40 per Ann. to continue 23 Years, j 2.5012073 

Viz. of 3 1 7. 1, which dedu&ed from the above 
l. 340.5, the Remainer is /. 23 : 8 : o the Fine required. 

13'. When it is required to pur chafe an Eftate either in Fee or for Tears 
mentioned , with Money due at any time to come : as fuppofe I would pur- 
chafe an Annuity to continue 14 Years, with /. 1000 due to me at the 
end of 5 Years-, the Annuity to commence prefently at 5 perCent. 

Rule.'] Firft, by the 2d Queftion find the prefent \ , 0 
Worthof /. 1 000 due at the End of 5 Years, which is jW° 3 :i o : o 
idly, By the 5th Queftion find what Annuity too 
continue’ 14 Years l. 783 : 10 will purchafe ; which W.79 : 2 per An. 

for Anfwer you’ll find at 5 per Cent. j 14 Yean. 

I need not tell the. Reader, that in cafe the Pur- 
chafe had been required in Fee, to divide the prefent 
Worth of 1 . 1000 — 1 . 783.5 by the Number of Tears 

Purchafe agreed on ; as at 20 it will be — — /. 39 : 3 : 6 

...... * per Ann. for ever. 

' 14. When you would Fine off Rent: As fuppofe a Leafe is l. 90 per 
Ann. and the T enant is willing to Fine off /. 40 per Ann. for his Leafe 
of 21 Years at 5 perCent. in this Cafe there isnothing to be done but 
by the 4th Queft. find the prefent Worth of/. 40 per Ann. to continue 
at Years i which prefent Worth /. 512 : 16 : 11 mult be given the 
Landlord as a Fine, and /. 50 per Ann. mult be paid Annual Rent. 
Oh the contrary : 

15. When you -would Rent off a Fine: As fuppofe a Leafe for 21 
Years is to be let at /. 50 per Ann. with a Fine of /. 512.846 ; but 
the Leafee not having fo much ready Money to fpare, he is willing 
to pay an Equivalent Rent, and no Fine. To anfwer this, you need 
only to confider by the Rules under the 5th Queftion, what An- 
nuity to continue 21 Years at 5 per Cent. the faid Fine = £5 12.846 
will purchafe which you’ll find /. 40 per Ann. which added to the 
/. 50, fhews that he mull: pay /. 90 per Ann. if he pays no Fine. 

Thefe 15 Queftions and Proportions contain the Fundamental 
Rules for folving all Queftions of Compound Intereft whatever ; 
apd whofoever doth thoroughly underftand them, may be able to 
give a true Anfwer to any Queftion relating toSelling or Purchafing 
Eftates, without the help of Tables for that purpofe; provided 
he has well learnt the Logarithms. 

The End of Logarithmic al Arithmetic , and its Ufe. 

A TABLE 
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TABLE 

O F T H E 

LOGARITHMS 

T O A L L 

NUMBERS, 

Not exceeding ioooo, or 4. Places, whether 

they be Intire, Broken, or Mixt Numbers. 

And the Differences of Logarithms, and the 

Farts proportional, whereby the Logarithm of any 
Number is produced to 100000. 

Particularly ufeful in Extrading the Square, 
Cube, &c. Roots, and folving Qucftions in Com- 
pound Intercft, &c, ^ 


O o 


'gitized by 


Google 



Natural 

Numbers. 

1 

2 

• 3 

4 

5 

6 

7 

8 

9 

too 

101 

102 
10? 
104 

105 

106 

107 

108 
io<? 
no 

111 

112 
X13 

1.4 

*'5 
1 1 6 
ti7 
1 .8 
1 .9 
120 
*12. 
122 
12? 
J24 

125 
1 2 6 
127 
J 28 

129 

130 

131 

132 

133 

134 


Artificial Number t: Or- 


S> 

0000000 

3010300 

477 12.2 

6020600 
6989700 
778l5 l 2 

8450980 

90 30900 
95 . 42+25 
oooooco 
00432.4 
0086002 
0128372 
0.70333 
0211893 
C253059 
0293838 
0334237 
0374265 
0413927 
0453230 
0492180 
0530784 
0569048 
0606978 
0544580 
0681859 
0718820 
0755470 
0791812 
C827854 
0863598 
0899051 
0934217 
09691CO 
1003705 
1038037 
I072 loo 
1105897 
II 39433 
1172713 

1205739 

1238516 

1271048 


0413927 

3222193 

4913617 

6127838 

7075702 

7853298 

8512583 

9084850 

9590414 

OC0434I 

co+7511 

0090257 

0132587 

0174507 

0216027 

0257154 

0297895 

0338257 

0378247 

0417873 

0457146 

0496056 

0534626 

0572856 

0610753 

0648322 

0685569 

0722499 

0759118 

0795430 

0831441 

0867157 

0902580 

0937718 

0972573 

1007151 
1041455 
1075491 
1109262 
I 142773 
1176027 
1209028 
1241780 
1274288 


0791812 

3424227 

5051500 

6232493 

7160033 

7923917 

85733*5 

9138138 

96 37878 

0008677 

0051805 

0094509 

0136794 

0178677 

0220157 

0261245 

0301948 

034227? 

0382226 

0421816 

046 I 048 

0499928 

0538464 

0576661 

0614525 

0652061 

0689276 

0726175 

0762762 

0799045 

0835026 

0870712 

0906107 

0941216 

0976043 

1010593 

1044871 

1078880 

1112625 

1146110 

1179338 

1212314 

1245042 

12775*5 


1139433 

3617278 
5185139 
6334684 
7242759 
7993405 
8633229 
9190781 
9684829 
001 3009 
0056094 

OC9S756 

0141003 

0182843 

0224284 

0265333 

0305997 

0346284 

0386202 

0425755 

0464952 

0503797 

0542299 

05S0462 

0618293 

0655797 

069298c 

0729847 

0766404 

0802656 

0838608 

0874264 

0909631 

094471* 

097951' 

1014033 

1048284 

1082266 

1115985 
1 149444 

1182647 
1215598 
1248301 
1 280760 


4 

1461280 

3802112 

53H789 

6434527 

7323937 

8261800 

8692317 

9242793 

9731278 

0017337 

0060379 

0102999 

0145205 

0187005 

0228406 

0269416 

03.0043 

035029? 

0390173 
0429691 
0468852 
0507663 
0546130 
0584260 
0622058 
C659530 
0696681 
0733517 
0770043 
0S06265 
0842 1 87 
0877814 
0913151 

0948204 

0982975 

1017471 
1051694 
1085650 
I 1 19343 
1152776 

1 1U5954 

1 i 1 8880 
1251558 

1283993 


Digitiz / 


Google 


Logarithm (to I 349.) 

Natural r 6 7 • 8 '9 

Numbers. _ ‘ . 

1 176C912 2041200 2304489 2552725 2787*36 

2 397P4°0 4149733 43 1 3*37 4471580 4623980 

3 5440680 5553025 5682017 5797836 5910646 

4 6532125 6627578 6720978 6812412 6901261 

5 7403627 7481880 7558748 7634280 7708520 

6 8129133 8195439 8260748 8325089 8388491 

7 8750613 8808136 8864907 8920946 8976271 

8 9294189 2344984 9395192 9444827 9493900 

9 9777236 9822712 9867717 9912261 995 < 5 ? 5 * 

100 0021661 0025980 0030295 0034605 0038912 

lo« 0064660 0068937 0073209 0077478 0081742 

102 0127239 0111473 0115704 OH993I 0124154 

103 0149403 0153597 0157787 0161973 0166155 

104 0191163 0195317 0199467 0203613 0207757 

105 0232524 0236639 *240750 0244857 0248960 

106 0273496 0277572 0281644 0285712 0289777 

107 0314085 0318123 0322157 032618810330214 

108 0354297 0358298 0362295 0366289 o37 0 279 

109. 0394141 0398105 0402066 0426023 0409977 

no 0433623 0437551 0441476 0445398 0449315 

111 0472749 0476642 0480532 C484418 0488301 

112 0511525 0515384 0519239 0523091 j 0526939 

H3 0549958 0553783 0557605 0561423 j 05652:7 

114 0588055 0591846 0595634 0599419 j 0603200 

115 0625820 0629578 c<533334 0637085 j 0640834 

116 0653259 0666985 0670708 0674428 j 0678145 

117 0700379 0704073 0707765 0711453:0715138 

118 0737183 07+0847 0744507 074816450751818 

119 0773679 0777312 0780941 0784568 j 0788192 

120 0809870 0813+73 0817073 0820669 ] 0824203 

121 0845763 0849336 0852906 0856473 0860037 

122 0881 36I 0884905 0888446 0891984 08955' 9 

123 0916669 0920185 092369^ 0927206 0930712 

124 0951693 c955l8o 0958664 0^62146 0965624 

-125 0986437 0989896 0993353 o99<5 8c 6 ICOC257 

126 1020905 1024337 1027766 1031 192 1034616 

127 1055102 1058506 1061909 1 065308 1068705 

128 1089031 1092410 1095785 1C99I59 1102529 

129 1122698 1126050 I 1 29400 1132746 I 136091 

130 1156105 II59432 1162756 1166077 n 6939(5 

131 H89257 1192559 1195858 I I99i 54 '202448 

132.1222159 1225435 1228709 1231981 J.235 2 5o 

133 1254813 1258064 1 261 314. 1264561 1267806 

i 134 1287223 1290450 1293670 1296890 13001 10 

' O Q 2 


Digitized by 


Google 


Artificial Numbers: Or, 

I Natural : 0 -j 2 3 4 

Numbers. y r 

13? 1303338 1306553 13 09767 T3U978 1316187 

136 1335389 1338581 13417 71 1344958 1348144 

137 1367206 1370374 1373541 1376705 * 379867 

138 1398791 I401937 1405080 1408222 1411361 

139 1430148 I43327« 143<5392 H395II H42628 

140 I46I280 1464381 1467480 1470577 1473671 

141 1492191 1495270 1498347 1501422 1504494 

142 1522883 1525941 1528996 1532049 1535100 

143 1553360 1556396 1559430 1562462 1565491 

144 1583625 1586640 1589653 1592663 1595672 

145 1613680 1616674 1619666 1622656 1625644 

146 1643528 1646502 1649474 1652443 1655411 

147 1673173 1676127 1679078 1682027 J ^4975 

148 1702617 I7C5550 1708482 1711411 17*4239 

149 1731863 1734776 1737688 1740598 1743506 

150 1760913 i7 5 38o 7 1766699 1769590 1772478 

151 1789769 1792645 1795518 1798389 1801259 

152 1818436 1821292 1824146 1826999 1829850 

153 1846941 1849752 1852588 1855421 1858253 

154 1875207 1878026 1880844 1883659 1880473 

155 1903317 19C0 ii 8 1908917 1911714 1914510 

156 1931246 I934 02 9 I93<58 io 1939590 1942367 

157 1958996 1961762 I964525 1967287 1970047 

158 1986571 1989319 1992065 1994809 1997552 

159 2013971 2016702 2019431 2022158 2024883 

160 2041200 204391 3 2046625 2049335 2052044 

<l6i 2068259 2070955 2073650 2076344 2079035 

102 2095150 2097830 2100508 2103185 2105860 

163 2121876 2124540 2127201 2129862 2132521 

164 2148438 2151086 2153732 2I56376 2159018 

105 2174839 2177471 2180100 2182727 2185355 

166 2201081 2203096 2206310 2208922 2211533 

167 2227165 2229764 2232363 2234959 2237554 

108 2253093 2259677 2258260 2200841 2203411 

169 2278867 2281436 2284003 2286570 2289134 

170 2304489 2307043 *309596 2312146 23M696 

171 2329961 2332500 2335038 2337574 2340108 

172 2355284 2357809 2360331 2362853 2365373 

173 2380461 2382971 238547 9 2387986 2390491 

174 2405492 2407988 2410481 2412974 2415465 

J75 2430380 2432861 2435341 2437819 2440296 

176 2455127 2457593 2460059 2462523 2464986 

177 2479733 2482186 2484637 2487085 2489536 

178 2504200 2506639 2509077 251 1513 2513948 


Digitized by 


Google 


Logarithms (to 1789.) 


Natural 

5 

6 

7 

8 

9 

Numbers. 

135 

1319393 

1322597 

1325798 

1328998 

1332194 

I ?5 

1 35 * 326 

1 354507 

1357685 

1360861 

1 364034 

l?7 

1383027 

1386184 

1389339 

1 392492 

1395843 

138 

1414498 

1417632 

1420765 

1423895 

1427022 

139 

1445742 

1448854 

1451964 

• 1455073 

1458177 

i4° 

1476763 

1479853 

1482941 

1486026 

14891 10 

i4i 

1507564 

1510632 

1513698 

1516762 

1519824 

142 

1538149 

I54H95 

1544240 

1547282 

1550322 

143 

1568519 

J 57 I 544 

1574568 

1577589 

1580608 

144 

1 598678 

1601683 

1 604685 

1 607686 

1610684 

145 

1628630 

1631614 

1634595 

1637575 

1640553 

145 

1658376 

1661 340 

1664301 

1667260 

1670218 

i47 

1687920 

1695863 

1693805 

1696744 

1699682 

148 

1717264 

17201 88 

1 72 3 I IO 

1726029 

1728947 

i49 

1746412 

1749316 

1752218 

1755H8 

1758016 

150 

17753*55 

1778250 

1781 1 32 

178401 3 

17S6892 

i5* 

1804126 

1806992 

1809856 

1812718 

1815578 

i52 

1832698 

1835545 

1838390 

1841233 

1844075 

1 53 

1861084 

1863912 

1866739 

1869563 

1872386 

04 

1889285 

1892095 

1894903 

1897709 

1900514 

155 

1917304 

1920096 

1922886 

1925674 

1928461 

I5<* 

1945143 

1947917 

1950690 

1953460 

1956229 

157 

1972806 

1975562 

1978317 

1981070 

1983821 

158 

2000293 

2003032 

2005769 

2008505 

2011239 

159 

2027607 

2030329 

2033049 

2035768 

2038485 

160 

2054750 

2057455 

2060159 

2062869 

2065560 

1.6 1 

2081725 

2084413 

2087100 

2089785 

2092468 

162 

2108534 

21 1 1 203 

2113876 

2116544 

2119211 

163 

2135178 

2137833 

2140487 

2143139 

2145789 

164 

2161659 

2164298 

2166936 

2169572 

2172206 

1*5 

2187980 

2190603 

2193225 

2195845 

2198464 

166 

2214142 

2216750 

2219356 

2221960 

2224563 

167 

2240148 

2242740 

2245331 

2247920 

2250507 

168 

2265999 

2268576 

2271151 

2273724 

2276296 

j69 

2291697 

2294258 

2296818 

2299377 

2301934 

170 

2317244 

2519790 

2322335 

2324879 

2327421 

17 1 

2342641 

2345173 

2347703 

2350232 

2352759 

172 

2367891 

2370408 

2372923 

2375437 

2377950 

173 

2392995 

2395497 

2397998 

2400498 

2402996 

174 

2417954 

2420442 

2422929 

2425414 

2427898 

175 

2442771 

2445245 

2447718 

2450189 

2452658 

176 

2467447 

2469907 

2472365 

2474823 

2477278 

1 77 

2491984 

2494430 

2496874 

2499317 

2501759 

178 

2516382 

2518814 

2521246 

2523675 

2526103 


Digitized by 


Google 


Natural | 
Numbers. 

179 

180 
181 
* 82 
18? 
I84 

1 86 

187 

188 

189 

190 

1 9 1 

192 

194 

>9* 

>9*5 

I97 

198 

199 

200 

201 
202 

203 

204 

205 
206 

207 

208 
209 
210 
211 
212 
213 

214 

215 

216 
217 
2 r8 
219 
52 C 

: 22 1 
222 


Artificial Numbers: Or, 


o 


2 


3 


2528530 1 

2552725 

157*786 

2600714 

2624511 

2648178 

2671717 

2695129 

2718416 

2741578 

2764618 

2787536 

2810334 

2833012 

2855573 

2878017 

2900346 

2922561 

2944662 

2966652 

2988531 

3010300 

3031961 

3°535*4 

3074960 

3096302 

3117539 

3138672 

3159703 

3180633 

3201463 

3222193 

3242825 

3263359 

3283796 

3304138 

3324385 

3344537 

3364597 

3384565 

340444 1 

3424227 

3443923 

3463530 


2530956 

2555*37 
2579*84 
2503099 
2626883 
2650538 
2574064 
25974*4 
2720738 
2743888 
2755915 
2789821 
2812607 
28 3 5 '274 
2857823 
2880255 

2902573 
2924776 
2946S66 
2968845 
299071 3 
3012471 
3034121 
3055663 
3077099 

3098430 

3119657 

3140780 

3151801 

3182721 

3203540 

3224250 

3244882 

3265407 

3285834 

3306167 

3326404 

3346548 

3365598 

3386557 

3406424 

3425200 

3445887 

3465486 


2533380 

2557548 

2581582 ! 

2605484 

2629255 

2652896 

2676410 

2699797 

2723058 

2746196 

2769211 

2792105 

2814879 

2837534 

2860071 

2882492 

2904798 

2926990 

2949059 

2971036 

2992893 

3014641 

3036280 

3057811 

3079237 

3100557 

3121774 

3*42887 

3*63897 

3184807 

3205617 

3226327 

3246939 

3267454 

3287872 

3308195 

3328423 

3348557 

3368598 

3388547 

3408405 

3428173 

3447851 

34*7441 


2535803 

2559957 

2583978 

2607867 

2631625 

2655253 

2678752 

2702128 

2725378 

2748503 

2771506 

2794388 

2817150 

2839793 

2862318 

2884728 

2907022 

2929203 

2951271 

2973227 

2995073 

3016809 

3038438 

3059959 

3081374 

3102684 

3123889 

3144992 

3.165993 

3186893 

3207692 

3228393 

3248995 

3269500 

3289909 

3310222 

3330440 

33505*5 

337°597 

3390537 

3410386 

3430145 

3449814 

34*9395 


4 

2538224 

2562365 

2586373 

2610248 

2633993 

2657609 

2681097 

2704459 

2727696 

2750809 

2773800 

2796669 

2819419 

2842051 

28645*55 

2886963 

290924* 

293*4*5 

295347* 

29754*7 

299725* 

3018977 

3040595 

3062105 

3083509 

3104809, 

3 1 26004 

3147097 

3168087 

3188977 

3209767 

3230457 
3251050 
327*545 
-29*944 
331 2248 

3332457 

3352572 

3372595 

3392526 

3412366 

34321*6 

3451776 

3471348 


Digitized by 


Google 


5 

54°*45 

$64772 

788765 

$126243 


3128118 
3 149200 
3170181 
3 1 9106 1 
3211 840 
3232521 
3253104 
32735S9 
3293979 
3314*73 
3334473 
3354579 
3374523 
33945*4 
34*434$ 


3453737 

3473300 


*935835 


*97979* 


3023309 

3044P05 


3*3023« 

3*5*303 

3*72273 

3*93*43 

3213913 

3234584 

3*55* $7 
3275633 

3296012 

32*6297 

3336488 

3356585 

3376589 

3396501 

3416323 


34 $5° 9“ 

3475252 


3025474 

3047059 


3*32343 

3*53405 


3 195224 


3230645 

3257209 


3318320 


2547897 

257*984 

2595939 

2619762 

2643455 

2667020 

2690457 


273695*5 

2760020 

2782952 


285 1070 
2873538 
2895869 
29 
2940251 


3005955 

3027637 

3049212 

3070679 

3092042 

3113299 

3*34454 

3*55505 

3'76455 


2550312 
2574386 
2598327 
26221 37 
2645817 
2669369 
2692794 
2716093 
2739268 
2752320 
2785250 
2808059 
2630750 

2853322 
2875778 
28981 18 
2920344 

*942457 

2964458 

2986348 

3008128 

3029799 

3051363 
3072820 
3094172 
3 * * 5420 
3*36563 
3.* 57605 


3220124 
3240766 
3259260 | 3261310 
3*797*6 

3300077 | 3302108 
3320343 3322364 
334°5'4 334*5*6 


3457657 

3477202 


3400473 

3402458 

3420277 

343999* 

3459615 

3479152 

3422252 
344*957 
346*573 
3481 101 


Di- ized by v^ooQle 






















Natural I 
Nw m hers. 
22 } 

2 24 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 
2J7 
238 

219 

240 

241 

242 

243 

244 

245 

246 

247 

248 
24S» 

250 

251 

252 

253 

254 

255 
25<5 
257 

2J8 

250 

260 

261 

262 
263 

2<?4 

265 

256 


Artificial Numbers: Or , 

O 12 5 

3483049 3484996 3485942 3488887 
3S02480 3504410 3506356 3508293 
3521825 3523755 3525684 3527612 

3541084 3543006 3544926 3 54684^5 
3560259 3562171 3564083 3565004 
3570348 3581253 3583156 3585059 
3598355 3600251 360H46 3604040 
3617278 3619166 3621053 3622939 
3636120 3638000 3639878 3641756 
3654880 3656751 3658622 3660492 
3673559 3675423 3677285 3679147 
3692159 3694014 3605869 3697723 
3710679 3712526 3714375 37*6219 
3729120 3730960 3732700 3734637 
3747483 3749316 3751147 3752977 
3765769 3767594 3769418 377«24o 
3783979 3785796 3787612 3789427 
3802112 3803922 3805730 3807538 
3820170 3821972 3823773 3825573 
3838154 3839948 384«74* 3843524 
3856063 3857850 3859636 3861421 
3873898 3875678 3877+57 3879235 
3891661 3893433 3895205 3896975 
3909351 39i 1 1 16 3912880 3914644 
3926969 3928727 3930485 3932241 
3944517 3946268 3948018 3949767 
3961993 3963734 3965480 3967223 
3979400 3981137 3982873 3984608 
3996737 3998467 4000196 4001925 
4014005 4015728 4017451 4019172 
4031205 4032921 ,4034637 4036352 
4048357 4050047 4051755 4053464 
4065402 4067105 4068807 4070508 
4082400 4084096 4085791 4087486 
4099331 4101021 4102710 4104398 
4116197 4117880 4119562 4121244 
4132998 4*34674 4*36350 4138025 

4'40733 415*404 4153073 4*54742 
4166405 4168069 4169732 4171394 
4183013 4184670 4186327 4187983 
4*99557 4201208 4202859 4204509 
4216039 4217684 4219328 4220972 

4232459 4234097 4235735 4237372 
4248816 4250449 4252080 4253712 


4 

3490831 

5510228 

3529539 

3548764 

3567905 

3586961 

3605934 

3624825 

3643633 

3662361 

3681008 

3699576 

3718065 

3736475 

3754807 

3773062 

3791241 

3809345 

3827373 

3845326 

3863206 

3881012 

3898746 
3916407 
3933997 
3951 516 
3968964 
3986343 
4003653 

4020893 

4038066 

4055171 

4072209 

4089180 

4106085 

4*22925 

4139700 

4156410 

4173056 

41851638 

4206158 

4222614 

4239009 

4255342 


Digitized by 


Google 


Logarithms (to 2669,) 

Natural 5 6 7 8 9 

Number*. 

223 349277S 3494718 342 5<5 6° 3498^01 3S0054I 

224 3512163 35i4°98 35*^31 3517 963 3S>9895 

225 3531465 3533391 3535316 3537239 3539162 

226 3550682 3552599 3554515 3556430 3558345 

227 3569813 357*723 3573630 3575537 3577443 

228 3588862 3590762 3592662 3594560 3596458 

229 3607827 3609719 3611610 3613500 3615390 

230 3626709 3628593 3630476 363235S 3634232 

231 3645510 3647386 3649260 3651134 3653007 

222 3664230 3666097 3667964 3669830 367 1695 

233 3682869 3684728 3686587 3688445 3690302 

234 3701428 3703280 3705131 3706981 370S830 

235 37*9909 372 >75 3 3723596 3725438 3727279 

236 3738311 3740147 3741983 3743817 374565* 

237 3756636 3758464 3760292 3762118 3763944 

238 3774884 3776704 3778524 3780343 3 782 161 

239 3793055 3794868 3796680 3798492 3800302 

240 3811151 3812956 3814761 3816565 3818368 

241 3829171 3830969 3832766 3834563 3836359 

242 3847117 3848908 3850698 3852487 3854275 

243 3864990 3866773 3868555 3870337 3872118 

244 3882789 3884565 3886340 3888114 3889888 

243 3900515 3902284 3904052 3905819 3907585 

246 3918169 3919931 3921691 3923452 392S21I 

247 3935752 3937506 3939260 39410*3 3942765 

248 3953264 39550*1 3956758 3958504 3960249 

249 3970705 3972446 3974185 3975924 3977662 

250 3988077 3989811 39^*543 3993275 3995007 

251 4005380 4007106 4008832 4010557 401.2282 

252 4022614 4024333 4026052 4027771 4029488 

253 4039780 4041492 4043205 4044916 4046627 

254 4056878 4058584 4060289 4061994 4063698 

255 4073909 4075608 4077307 4079005 4080703 

256 4090874 4092567 4094259 4095950 4097641 

257 4107772 4109459 4HII44 4I12829 4 I *45 I 3 

258 4124605 4126285 4127964 4129643 4131320 

259 4141374 4143047 4144719 4146391 4148063 

260 4158077 4196744 4I61410 4163076 4164741 

261 4174717 4176377 4178037 4179696 4181355 

262 4191293 4192947 4194601 4196254 4197906 

263 4207806 4209454 4211101 4212748 4214394 

264 4224257 4225898 ,4227539 4229180 4230820 

265 4240645 4242281 ‘4243915 4245550 4247*83 

266 4256972 4258601 4260230 4261858 i 4263486 


Digitized by v^ooQle 


Natural 

Numbers. 

267 

268 
269 

270 

271 

272 

273 

274 

2 75 
276 

2 77 

278 

279 

280 

281 

282 

283 
2*4 

28? 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

2 97 

298 

299 

300 

301 

302 

303 
204 
309 

306 

307 

308 
3C9 
210 


4255:113 

4281348 

4297523 

43‘3638 

4329693 

4345689 

4361626 

43775 0 6 

43P3? 2 7 

4409091 

4424798 

4440448 

4456042 

4471580 

4487P63 

4502491 

4517864 

4533*83 

4548449 

4563660 

4578819 

4593925 

4608978 

4623980 

4638936 

4653828 

4668676 

4683473 

4698220 

4712917 

47 2 7564 
4742 1 63 
4756712 
4771212 
4785665 
4800069 
4814426 
4828736 
4842998 
48572'4 
4871384 
4885507 
4899585 
4913617 


Artificial Numbers : Or , 

I I 2 


4266739 

4282968 

4299<37 

4315246 

4331295 

43+7285 

4363217 

4379090 

4324906 

4410664 

4426365 

4442010 

4457598 

4473*3* 

4488608 

4504031 

45*9399 

45347*2 

4549972 

4565179. 

4580332 

4*95433 

4610481 

4625477 

4640422 

46553*6 

4670158 

4684950 

4699692 

47*4384 

4729027 

4743620 

4758164 

4772660 

4787108 

4801507 

4815859 

4830164 

4844422 

4858633 

4872798 

4886917 

4900990 

4915018 


4268365 

428458S 

4300751 

4316853 

4332897 

4348881 

4364807 

4380674 

4396484 

44*2237 

4427932 

4443571 

4459«54 

447468i 

4490153 

4505570 

4520932 

4536241 

455*495 

4566696 

4581844 

4596940 

4611983 

4626974 
4641914 
4656802 
4671640 
4686427 
4701163 
4715850 
4730488 
4745076 
4759616 
4774*07 
4788550 
4802945 
4817292 
483 1 592 
4845845 
4860052 
4874212 
4888326 
4902395 
4916418 


426999© 

4286207 

4302364 

4318460 

4334498 

4350476 

4366396 

4382258 

4398062 

4413809 

44 2 9499 

4445*32 

446O7O9 

4476231 

4491697 

4507109 

4522466 

45377*9 

4553018 

4568213 

4583356 

4598446 

46*3484 

4628470 

4643405 
4658288 
4673120 
4687903 
4702634 
47173*7 
473*949 
4746533 
476 1067 
4775553 
478999* 
4804381 
4818724 
483 3019 

4847268 

4861470 

4875626 

4889735 

4903799 

4917818 


4271614 

4287825 

4303976 

4320067 

4336098 

4352071 

4367985 

438384* 

4399639 

4415380 

443*Q65 

4446692 

4462264 

4477780 

4493241 

4508647 

4522998 

4539296 

455454° 

456973* 

4584868 

4599953 

4614985 

4629966 

4644895 

4*59774 

4674601 

4689378 

4704105 

47*8782 

47334*° 

4747988 

4762518 
4776999 
4791432 
4805818 
48201 56 
4834446 
4848690 
4862888 
4877039 
4891144 

490520? 

4919217 


Digitized by 


Google 


Natural I 
umbers J 

267 
258 
2 69 
270 
271 
272 ‘ 

273 

274 

275 

275 

277 

278 

27P 

280 

281 
282 
283 

284 
: 285 

285 
287 

: 288 
289 
1 290 
291 
■ 292 

293 

294 

295 

296 

297 

298 

299 
3co 

301 

302 

303 

304 

305 

. 30 6 
! 307 
! 308 
! 309 
310 


Logarithm (to 3169.). 
6 


3 

4273238 

4289443 

4305588 

4321673 

4337*98 

4353**5 
4369573 
4385423 
4401 216 

441*951 

4+32630 

4448252 

4463818 

4479329 

4494784 

4510184 

452553* 

4540823 

4555C6I 

457124* 

4586378 

4601458 

4516485 

463*451 

4546386 

4661259 

4676081 

4590853 

4705575 

4720247 

4734870 

4749443 

47<53968 

4778445 

4792873 

4807254 

4821587 

4835873 

4850112 

4864305 

4878451 

4892552 

49066.07 

4920616 


4274861 

4291060 

4307*99 

4323278 

4339298 

4355258 

437 1 ** 1 

4387005 

4402792 

4418522 

4434*95 

444981 1 

44*5372 

4480877 

4496326 

45*172* 

4527*62 

4542349 

4557582 

4572762 

4587889 

4602963 

4617986 

463295<5 

4647875 

4662743 

4677560 

4692327 

4707044 

4721711 

4736329 

4750898 

4765418 

4779890 

4794313 

4808689 

4823018 

4837299 

485*533 

<486572* 

1,4879863. 

>4893959 

4908009 

4922014 


7 

4276484 

4292677 

4308809 

4324883 

4340896 

435*851 

4372748 

4388587 

44043*8 

4420092 

4435759 

445*370 

44*6925 

4482424 

4497868 

4513258 

4528593 

4543875 

4559102 

4574277 

4589399 

4604468 

4619485 

4634450 

4649364 

4*64227 

4*79039 

4693801 

47085*3 

4723175 

4737788 

4752352 

47*6867 

4781334 

4795754 

.4810124 

4824448 

4838725 

4852954 

4S67138 

>4881275 

(4895366 

49094*2 

4923413 


8 

4278106 

4294293 

4310419 

4326487 

4342494 

4358444 

4374334 

4390167 

4405943 

4421661 

4437322 

4452928 

4468477 

4483971 

4499410 

4514794 

4530124 

45454 c o 

4560622 

457579* 

459o9o8 

4605972 

4620984 

4*35944 

4650853 

4665711 

4680518 

4*95275 

4709982 

4724*39 

4739247 

47538o6 

4768316 

4782778 

4797*92 

481*559 

4825878 

4840150 

4854375 

4868554 

4882686 

4896773 

4910814 

4924810 


P p 2 


9 

4279727 

4295908 

4312029 

.4328090 

4344092 

4360035 

4375920 

4391747 
44075'7 
4423229 
4438885 
4454485 
447c 029 
44855*7 
4500951 
45*6329 

453*654 

4546924 

4562142 

4577305 

4592417 

4* c 7475 

4622482 

4637437 

465234* 

4**7 *94 
468199* 
4696748 
47*1450 
4726102 
4740705 
4755259 

4769765 

4784222 

4798631 

4812993 

4827307 

4841574 

4855795 

4869969 

4884097 

4898179 

4912216 

4926207 


Digitized by *^.ooQLe 


Artificial Numbers: Qr' t 

i Natural I O I I 1 2 I 

[Numbers.! I 


3 1 1 4927504 4929000 

312 49+1 54 6 4P42938 

313 49554+3 4P56831 

314 4959295 4970679 

31 5 4983105 4984484 

316 490687* 4098245 

3 1 7 50*0593 5011952 

318 5024271 5025637 

3*9 5037007 5039268 

320 505*500 5052857 

321 5055050 5055403 

322 5078550 5079007 

323 5092025 5093370 

324 5105+50 5106790 

325 5118834 5120170 

3*6 5132176 5*33508 

327 5I45478 5145805 

328 5158738 5160062 

329 5*71050 5173279 

330 5*85130 5*86455 

331 5198280 5199592 

332 5211381 5212689 

333 5224442 5225746 

334 52 37405 5*387*5 

335 5250448 525*744 

336 5263393 5264685 

337 5 27*299 5*77588 

338 5*89167 5*00452 

339 5.301907 5303278 

340 53 >4789 53l6o66 

341 5327544 5328817 

34* 5340*6* 534*53* 

343 535*04* 5354207 

344 53^5584 5366847 

345 5378191 5379450 

■ 346 539 o 7<SI 5392016 

347 5403295 5404546 

348 54*579* 54*7040 

349 5428254 5429408 

350 5440680 5441921 

35* 5453071 5454308 

352 ‘ 5465427 5466660 

353 5477747 5478977 

, 354 5490033 549*259 


493039*5 403*70* 4933*86 
4044329 4045720 4947* *o 
4958218 4959604 4060990 
4972062 4973444 4974825 
4985862 4987240 4088617 
4990619 5000992 5002365 
5015332 5014701 5016069 
5027002 5028366 502973* 
5040629 5041989 5043349 
5054213 5055569 5056925 
5067755 5069107 5O7C450 
5081255 5082603 5083950 
5094713 5096057 5c974 c o 
5108130 5109469 5**0808 
5*21505 5122841 5124175 
5134840 5*36171 5i 37501 
5*48133 5149460 5*50787 
5*61386 5162709 5*64031 
5*74598 5*759*7 5*77236 
5*87771 5189086 5190400 
5200903 5202214 5203525 
5213996 5215303 52i6dio 
5227050 5228353 5229656 
5240064 5241364 5242663 
5253040 5*54335 525563* 
5265977 5267269 5*68560 
5278876 5280163 5*8*45* 
5291736 5293020 5294303 
5304558 5305839 5307118 
53*7343 53*8619 53*0895 
5330090 5331363 53326J5 
5342800 5344069 5345338 
5355473 5356738 5358003 
5368109 5369370 5370631 
5380708 5381966 5383223 
539327* 5394525 5305779 
54°5797 5407048 5408298 
5418288 5419535 5420781 
5430742 5431986 5433229 
5443*61 544440* 5445641 

5455545 5456781 5458017 
5467894 5469126 5470359 
5480207 5481436 5+82665 
549*486 54937*2 5404937 


Digitized by 


Google 


Natural 

Numbers. 

3** 

312 

3*3 

3*4 

3 i 5 

3*6 

3*7 

3'8 

3*9 

320 

321 

322 

323 

324 

325 

326 

3*7 

328 

329 

330 
33* 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 
345 

347 

348 

349 

350 

35* 

352 

353 

354 


Logarithms (to 3549.) 
6 


5 

4934580 

4948500 

49*52375 

4976206 

4989994 

5003737 

5017437 

5031094 

5044709 

5058280 

5071810 

5085297 

5098743 

5*»2t47 

5125510 

5138832 

5<5* ,, 3 

5*65354 

5‘78554 

5*917*5 

5204835 

52179*6 

5230958 

5243961 

5256925 

5269851 

5282738 

5295587 

5308398 

5321*7* 

5333907 

5345806 

5359267 

537*892 

5384481 

5397032 

5409548 

5422028 

5434472 

5446880 

5459253 

547*59* 

5483894 

5406162 


4935974 

4949890 

4963761 

4977587 

499*37° 

5005109 

5018805 

5032458 

5046068 

5059635 

5073160 


5*53439 

5166676 

5*79872 

5193028 

5206145 

5219222 

5232260 

5245259 

5258219 

5271141 

5284024 

5296869 

5309677 

5322446 

5335*79 

5347874 

5360532 

5373*53 

5385737 

5398286 

5410798 

5423274 

54357*4 

544 8, *9 

5460489 

547 * 8*3 

5485123 

5497387 


7 

4937368 

495*279 

4965145 

4978967 

4992746 

5006481 

5020172 

5033821 

5047426 

5062990 

50745*1 

5087990 


5154764 

5167997 

5181189 

5194342 

5207455 

5220528 

52335<S2 

5246557 

5259513 

5272431 

528531* 

5298152 

5310955 

532372* 

533*450 

5349141 

53*1795 

53744*3 

5386994 

5399538 

5412047 

5424519 

543*95* 

5449358 

5461724 

5474055 

5486351 

5498612 


8 

49387*1 

4952667 

4966529 

49803+7 

4994121 

5007852 

5021539 

5035183 

5048785 

5062344 

5075860 

5089335 
5 102768 
5116160 

5 I2 95** 

5142820 

5156089 

5I69318 

5182506 

5195*55 

5208764 

5221833 

5234863 

5247854 

J260807 

5273721 

5286596 

5299434 
5312234 
5324996 
5337721 
53504 0 8 
5363059 
i 5375672 
5388250 
5400791 

5413296 

5425765 

5438198 
5450596 
5462958 
54752S6 
5487578 
1 S499836 


9 

4940154 

4954056 

+967913 

4981727 

4995496 

5009222 

5022905 

5036545 

5050142 

5065697 

5077210 

5090680 

5104109 

5**7497 
5*30844 
5 144149 

5*574*4 

5170639 

5183823 

5196968 

5210073 

5223138 

5236164 

S 249 ISI 

5262100 

5275010 

5287882 

5300716 

5313512 

5326270 

5338991 

5351675 

5364322 

537*932 

5389506 

5402043 

54*4544 

5427010 

5439439 

5451834 

5464193 

547*5*7 

5488806 

5501060 


5086644 

5100085 

5**3485 

5 1 26844 
5140162 


5101427 

5114823 

5128178 

5141491 


Digitized by 


Google 


Natural 

Numbers. 

355 

35* 

357 

358 

359 

360 

361 

362 

3^3 

364 

365 

366 

3<5 7 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 
38+ 

385 

385 

387 

388 

389 

390 

39 1 

392 

393 

394 

395 

396 

397 

398 


Artificial Numbers: Or- 


o 

5502283 

55H500 

5526682 

5538830 

5550944 

5563025 

5575072 

5587086 

5599066 

5611014 

5622929 

5634811 

5646661 

5658478 

5670264 

5682017 

5^93739 

5705429 

5717088 

5728716 

5740313 

5751878 

57*3413 

5774917 

5786392 

5797836 

5809250 

5820634 

5831988 

5843312 

5854617 

5865873 

5877110 

5888317 

5899496 

5910646 

5921768 

5932861 

5943925 

5954962 

5965971 

5976952 

5987905 

5998831 


5503507 

5515720 

5527898 

5540043 

5552154 

5564231 

5576275 

5588285 

5600262 

5612207 

5624118 

5635997 

5647844 

5659658 

5671440 

5683191 

5694910 

5706597 

5718252 

5729877 

5741471 

5753033 

5764565' 

'5776067 

•5787538 

5798979 

5810389 

5821770 

5833122 

5844443 

5855735 

5866998 

5878232 

5889436 

5900612 

5911759 

5922878 

59339^8 
5945030. 
5956064 
'5967070. 
' 51978048 
5988999 
5999922 


2 

5504730 

5516939 

5529114 

5541256 

5553362 

5565437 

5577477 

5589484 

5601458 

5613399 

5625308 

5637183 

5649027 

5660838 

5672617 

5*84364 

5696080 

5707764 

5719416 

5731038 

5742628 

5754188 

57*5717 

5777215 

5788683 

5800121 

5811529 

5822907 

5834255 

5845574 
5856863 
5868123 
5879353 
5890555 
5901728 
5912873 
I5923988 
: 593 507* 
5946t35 
5957166 
. 5968 169 
5979145 

5990092 

6001 or 3 


3 

5505952 

5518158 

5530330 

5542468 

551+572 

5566643 

5578680 

5590683 

5602654 

5*14592 

5626497 

56383*9 

5650209 

5662017 

5673793 

5685537 

5697249 

57^8930 

5720580 

5732198 

5743786 

5755342 

5766868 

5778363 

5789828 

5801263 

5812668 

5824043 

5835388 

5846704 

5857990 

5869247 

5880475 

5891674 

5902844 

5913985 

5925098 

5936183 

5947239 

5958268 

5969268 

5980241 

.5991186 

6002103 


4 ! 

5507174 

5^9377 

553«545 

5543680 

5555781 

5567848 

5579881 

5591882 

5603849 

5615784 

5627685 

5639555 

5651392 

5663196 

5674969 

5686710 

5698419 

5710097 

5721743 

5733358 

5744943 

‘575*496 

5768019 

57795II 

5790973 

5802405 

5813807 

5825179 

5836521 

5847834 
5859117 
5870371 
.5881 596 
5892792 
5903959 
5915098 
5926208 

5937290 

5948344 

5959369 

,5970367 

.598.1336 

5992279 

6003193 


Digitized by 


Google 


Natural 

Numbers. 

355 

356 

357 
' 358 

359 

360 
3<Ji 
362 
3<S3 
3*4 
365 

• 355 
3*7 
368 

3 <59 

370 

371 

372 

373 
3 74 

375 

376 

377 

378 

379 

380 

*8l 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 


logarithms (to 3989 .) 
6 


5 

5508396 

J52Q59S 

5532760 

5544892 

5556989 

55*9053 

5581083 

5593080 

5605044 

5616975 

5628875 

5640740 

5652573 

5664375 

5676144 

5687882 

5699588 

S711263 

5722906 

5734518 

5746099 

5757 * 5 ° 

5769169 

5780659 

5792TI8 

5803547 

5814945 

5826314 

5837654 

5848963 

5860244 

5871495 

5882717 

5893910 

S905075 

5916210 

5927318 

5938397 

5949447 

5960470 

597 * 4*5 

5982432 

, 599337 ' 

6004283 


5509618 

5521813 

5533975 
5546103 
5558197 
5570257 
5582284 
5594278 
5606239 
56 18167 
5630062 
5641925 

5*53755 

5665553 

5677320 

5689054 

5700757 

5712428 

5724069 

5735678 

5747256 

S7 58803 
5770320 
5781806 
57932*2 
58046S8 
5816084 
5827450 
5838786 
5850093 
5861370 
5872618 
5883838 
589502S 
5906189 

5917322 

5928427 

.5939503 

5950551 

5961571 

59725*3 

5983527 

59944*4 

6005373 


7 

5510839 

5523031 

5535189 

55473'4 

5559404 

55714*1 

5583485 

559547* 

5*07433 

5*19358 

5631250 

5643109 

5654936 

5666731 

5678494 

5690226 

5701926 

5713594 

57*5231 

573*837 

57484*2 

575995* 

577H70 

5782953 

579440* 

5805829 

5817222 

58285S5 

58399*8 

5851222 

5862496 

5873742 

5884958 

5896145 

5907304 

5918434 

592953* 

5940609 

595*654 

5962671 

5973*60 

5984622 

599555* 

600646 2 


8 

5512059 

5524248 

553*403 

5548524 

556061 2 
5572665 
5584686 

5596673 

5608627 

5620548 

5*32437 

5*44293 

5*5*117 

5*67909 

5679669 

5*91397 

5703094 

5714759 

5726393 

573799* 

57495*8 

57*1109 

5772620 

5784100 

579555° 

5806969 

5818359 

5829719 

| 5841050 
5852351 
5863622 
5874865 
5886078 
5897262 
590841 8 
5919546 
5930644 
5941715 
5952757 
59*3771 

597475 s 

5985717 

5996*48 

6C07551 


* 

5513280 

55254*5 

5537617 

5549735 

5561818 

5573869 

5585886 

5597 8 7 0 

5609820 

5621739 

5*33*34 

5*45477 

5*57298 

5669087 

5680843 

5692568 

5704262 

5715924 

5727555 

5739*54 

5750723 

5762261 

5773769 

5785246 

579*693 

S808110 

5819497 

5830854 

5842181 

5853479 

5864748 

5875987 

5887198 

5898379 

590953 2 

S920657 

5931753 

5942820 

5953860 

5964871 

5975855 

5986811 

5997739 

6008640 


Digitized by 


I Natural 
INumbtrs. 
3 99 

400 

401 

402 

403 

404 

405 

406 

.407 

408 
40P 

410 

411 
4*2 

413 

414 

415 

416 

4*7 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 
43* 

432 

433 

434 

435 
43 6 

437 

438 

439 

440 

441 

442 


Artificial Numbers: 0rJ 


6 009729 
6020600 
6031444 
6042261 
6053050 
6063814 
6074550 
6085260 
6095944 
6106602 
6117233 
61 27839 
6138418 

6148972 

6159501 

6170003 

•6 1 8048 1 

6190933 

6201 360 

6211763 

6222140 

6232493 

•6242821 

•6253124 

6263404 

6273659 

6283889 

6294096 

6304279 

63*4438 

6324573 

6334685 

6344773 
6354837 
6364879 
6374897 
6384893 

6394865 
6474814 
6414741 

6424645 
6434527 
6444386 
6454223 


6010817 

6021685 

6032527 

604334* 

6054128 
6064888 
6075622 
6086330 
609701 1 
6107666 

6118295 
6 1 28898 
6I3947S 
61 50026 
<5160552 
6171052 
61 81 527 
6*9*977 
6202402 
6212802 
6 223*77 
6233527 

6243852 

6254153 

6264430 

6274683 

6284911 

6295**5 

6305296 

63*5452 

6325585 

6335694 

6345780 
6355843 
6365882 
637S898 
6385891 
6395861 
6405 808 
64*5733 

6425634 
64355*4 
6445371 

6455205 


6011905 

6022771 

6033609 

604442 1 

6055205 

6065963 

6076694 

6087399 

6098078 

6108730 

6119356 

6129957 

6140531 

6151080 

6161603 

6172101 

6182573 

6193021 

6203443 

6213840 

6224213 

6234560 

6244884 

6255182 

6265457 

6275707 

6285933 

6296134 

6306312 

63*6467 

6326597 

6336704 

6346788 

6356848 

6366884 

6376898 

6386889 

6396857 

6406802 

6416724 

6426623 

6436500 

6446355 

6456187 


6012993 

6023856 

6034692 

6045500 

6056282 

6067037 

6077766 

6088468 

6099144 

6109794 

61 20417 
6131015 
6141587 
6152133 
6162654 
6173149 

6183619 
6194064 
6204484 
6214879 
6225149 
61H594 
6245915 
625621 1 
6266483 
6276730 
6286954 

6297*53 

6307329 

6317481 

6327609 

63377*3 

6347795 

6357852 

6367887 

6377898 

6387887 

6397852 

6407795 

6417715 

6427612 

6437487 

6447339 

6457169 


4 

6014081 

6024941 

603.774 

6046580 

6057359 

6068m 

6078837 

6089537 

6100210 

6110857 

6121478 

6132073 

6142643 

6153187 

6163705 

6174197 

6184665 

6195107 

6205524 

6215917 

6226284 

6236627 

6246945 

6257239 

6267509 

*277754 
6287975 
6298172 
6308345 
6318495 
6328620 
6338723 
6348801 
6358S57 
6368889 
6378898 
6388884 
*398847 
6408788 
641 8705 
6428601 
6438473 
6448323 
6458151 


Digitized by 


Google 


Natural | 

Numbers.' 

399 

400 

401 

402 

403 

404 

405 i 

406 

407 

408 

4°9 

410 

4 11 

412 

413 

414 

4*5 

415 

4*7 

418 

419 

420 

421 

422 

423 

424 

425 . 
425 

427 

428 

429 

430 
43* 

432 

433 

434 

435 
43* 

437 

438 

43* 

440 

441 

442 


Logarithms (to 4429.) 


6015168 

6026025 

6036855 

6047659 

6058435 

6069185 

6079909 

6090605 

6101276 

6I11921 

6122539 

6133132 

6143698 

6154240 

6164755 

6175245 

6185710 
6196150 
6206565 
6216955 
6227320 
6237660 
624.7976 
6258267 
6268534 
6 278777 
6288996 
6299190 
6309361 
6319508 
6329632 
6339732 
6349808 
635986I 
6369891 
6379898 
6389882 
6399842 
640978 1 
6419696 
6429589 
6439459 

6449307 

6459133 


6 

6016255 

6027109 

6037937 

6048738 

6059512 

6070259 

6080979 

6091674 

61 02342 
6112948 
6123599 
6134189 
6144754 
6155292 
6165805 
6176293 
6186755 
6197193 
6207605 
6217992 

6228355 

6238693 

6249006 

6259295 

6269559 

6279800 

6290016 

6300208 

6310377 

6320522 

6330643 

634074° 

6350814 

6360865 

6370893 

6380897 

6390879 

6400837 

6410773 

6429686 

6430577 

6440445 

645029I 

6460114 


7 

6017341 
6028193 
6039018 
6049816 
6060587 
6071332 
6082050 
6092742 
6103407 
61 14046 
61 24660 
6135247 
6145809 
6I5634S 
6166855 
6 177340 
6187800 
6198235 
6208645 
6219030 
6229300 
6239725 
63 50036 
6260322 
6270585 
6280823 
6291036 
6301226 
6311392 
6321535 
6331653 
6341749 
6351820 

6361869 

6371894 

6381896 

6391876 

6401832 

64II76S 

6421676 

6431565 

6441430 

6451274 

6461095 


0.9 


8 

6018428 

6029277 

6040099 

6050895 

6061663 

6072405 

6083120 

6093809 

6104472 

6115109 

6125720 

6136304 

6146863 
61 5 7397 
6167905 
6178387 
6188845 
6199277 
6209684 
6220067 
6230424 
6240757 
6251066 
6261350 
6271610 
6281845 
6292057 
6 302244 
6312408 
6322548 
6332664 
6342757 
6352826 
6362872 
6372895 
6382895 
6392872 
6402826 
6412758 
6422666 
6432552 
6442416 
6452257 
6462076 


6019514 

6030361 

6041180 

605I973 

6062738 

6073478 

6084190 

6094877 

6105537 

6H6I71 

6126779 

6I3736I 

6147918 

6158449 

6168954 

6179434 

6I89889 

6200319 

6210724 

6221104 

6231459 

6241789 

6252095 
6262377 
6272634 
6282867 
6293076 
6303262 
63 !34 2 3 
6323560 
6333674 
6 343765 
6353832 

6363876 

6373896 

6383894 

6393869 

640382c 

6413749 

6423656 

643354° 

644340' 

645324° 

6453057 


Digitized by *^.ooQLe 


Artificial Numbers: Or , 

Natural oil 2 3,4 

Numbers* J T 

443 6454037 6465017 6465997 6466977 6467957 

444 6473830 6474808 6475785 6476763 6477740 

445 6483600 6484576 6485552 6486527 6487502 

446 6493349 6494322 6495296 6496269 6497^42 

447 6503075 6504047 6505018 6505989 '6506960 

448 6512780 6513749 65i47t9 6515687 6516656 

449 6522463 6523430 6524397 6525364 6526331 

450 6532125 6533090 6534055 6535019 6535984 

451 6541765 654 l 728 6543691 6544653 6545616 

452 6551384 6552345 6553306 6554266 6555226 

453 6560982 6561941 6562899 6563857 6564815 

454 6570559 6571515 6572471 6573427 6574383 

455 6580114 6581068 6582023 6582976 6583930 

456 6589648 6590601 6591553 6592505 659345 15 

457 6599162 6600112 6601062 6602012 6602962 

458 6608655 6609603 <5610551 6611499 6612446 

459 6618127 6619073 6620019 6620964 6621910 

460 6627578 6628522 6629466 6630410 6631353 

461 6637009 6637951 6638893 6639835 6640776 

462 6646420 6647360 6648299 6649239 66 50178 

463 6655810 6656748 6657685 6658623 6659560 

464 6665180 6666116 6667051 6667987 6668922 

465 6674530 6675463 6676397 6677331 6678264 

466 6683859 6684791 6685723 6686654 6687585 

467 6693169 6694099 6695028 6695958 6696887 

468 6702459 6703386 6704314 6705242 6706169 

469 67H728 6712654 6713580 6714506 6715431 

470 6720979 6721903 6722826 6723750 6724673 

471 6730209 6731131 6732053 6732974 6733896 

472 6739420 6740340 6741260 6742179 6743099 

473 674S6H 6749529 6750447 6751365 6752283 

474 6757783 6758700 6759615 6760531 6761447 

475 6766936 6767850 67687^4 6769678 6770592 

476 6776069 6776982 6777894 6778806 6779718 

477 6785184 6786094 6787004 6787914 6788824 

478 6794279 6795187 6796096 6797004. 6797911 

479 6803355 6804262 6805168 6806074 6806980 

480 6812412 6813317 6814222 6815126 6816030 

481 682/451 6822354 6823256 6824159 6825061 

482 6830470 6831371 6832272 6833173 6834073 

483 6839471 6840370 6841269 6842168 6843066 

484 6848454 6849351 6850248 6851145 6852041 

4S5 6857417 6858313 6859208 6860103 686 c 998 

486 6866353 6867256 6868149 6869043 6S69936 


Digitized by 


Google 


I 




Natural 

Numbers. 

44? 

444 

445 

446 

447 

448 

442 

450 

451 

452 

45? 

454 

455 

456 

457 

458 

459 

460 

461 

462 
46? 
4<*4 
4<*5 

466 

467 

468 

4 <5 P 

470 

471 

472 

47? 

474 

475 

476 

477 

478 

47P 

480 

481 

482 

483 

484 

4 8 5 
485 


<5468936 

6478718 

6488477 
640821 5 
650793° 
6517624 
6527297 

65?6048 

6546578 

6556186 

656577? 

6575??9 

6584884 

6594408 

6603911 

6613393 

6622855 

6632296 

6641717 

6651117 

6660497 

6669857 

6679197 

6688516 

6697816 

6707096 

6716356 

6725596 

6734817 

6744018 

6753200 

6762362 

6771505 

6780629 

6789734 

6798819 

6807886 

6816934 

6825063 

6834973 

6843965 

6852938 

6861892 

6870828 


logarithms (to 4869 .) 

6 I 7 I 8 


646991 5 
6479695 
6489452 
6499187 
6508901 

6518593 

6528263 
6537912 
65475 3P 
6557*45 
6566730 
6576294 
6585837 

65P535P 

6604860 

6614340 

6623800 

6633239 
6642658 
6652056 
6661434 
6670792 
6680130 
6689447 
6698745 
6708023 
6717281 
6726519 
6735738 
6744P37 
6754**7 
6 763277 

67724*8 
6781 540 
6790643 
6199717 
6808792 
6817838 
6826865 
6835873 

6844863 

6853834 

6862787 

687I721 


6470894 

648067 I 
6490426 
6500160 
6509871 
6519561 
6529229 
6538876 
6548501 
6558105 
6567688 
6577250 
6586790 
65963x0 
6605809 
6615387 
6624745 
6634182 

6643599 

6652995 

6662371 
6671727 
6681062 
6690378 
669967 4 
6708950 
6718206 

6 727442 

6736659 

6745856 

6755034 

6764192 

6773332 

6782452 

67P1552 

6800634 

6809697 

6818741 

6827766 

6836773 

6845761 

6854730 

6803681 

6872613 


6471873 
6481648 
6491401 
6501 1 32 
6510841 
6520528 

6530195 

653P839 

6549462 

6559064 

6568645 

6578205 

6587743 

65P726? 

6606758 

6616234 

6625690 

6635125 

664453P 

6653P33 

6663307 

6672661 

6681995 

6691308 

6700602 

6709876 

6719130 

6728365 

6 737574 

674 6 775 

6755951 

676 5 1 07 
6774244 
6783362 
6792461 
6801541 
6810602 
6819645 
6828668 

6837673 

6846659 

6855626 

6864575 

6873506 




p 

647285* 

6482624 

6492375 

6502104 

6511811 

6521496 

6531*60 

6540802 

6550423 

65^0023 

6569602 

6579159 

6588696 

6598212 

6607705 

6617181 

6626634 

6636067 

6645480 

6654872 

6664244 

6673595 

6682927 

6692239 

6701 530 

6710802 

6720054 

6729287 

6738500 

6747693 

6756867 

6766022 

6775*57 

6784273 
6793370 
6802448 
6811507 
6820548 
6829569 
6 838572 

6847556 

6856522 

6865469 

6874398 




Digitized by doodle 


Natural 

Numbers. 

437 

488 

489 

490 

49 1 

492 

493 

494 

495 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

5°9 

510 

5i* 

jii 

5*3 

5*4 

5*5 

516 

517 

5*8 

5*9 

520 

521 

522 

523 

524 

525 
52$ 

527 

528 

529 

530 


$875290 

$884198 

$893089 

6901961 

$910815 

6919*551 

$928469 

6937269 

6946052 

6954817 

6963564 

<5972293 

6981005 

$98970° 

6998377 

7007037 

7015680 

7024305 

7032914 

7041505 

7050080 

7058$37 

7067178 

7075702 

708420$ 

7092700 

7*01174 

7*09631 
7**8072 
7126497 
7* 34905 

7*43298 

7*5*$74 

7160033 

7*68377 

7176705 

7*85017 

7*933*3 

7201593 

7209857 

721810$ 

7226339 

7234557 

7242759 


Artificial Numbers: Or', 

123 

6876181 6877073 6877964 
$885088 6885978 $886867 
6893977 $894864 $895757 
$902847 6903733 6904616 
69*1699 6912584 6913468 
6920534 6921416 6922298 
6929350 9930231 6931m 
6938148 $939027 $939906 
$946929 694780$ 6948683 
6955692 6956568 6957443 
6954438 6965311 6966185 
6973165 6974 0 37 6974909 
698187$ 6982746 698361$ 
$990569 6991437 6992105 
6999244 70001 11 7000977 
7007902 7008767 7009632 
7016543 701740$ 7018269 
7025167 7026028 7026890 
7033774 7034633 7035493 
7042363 7043221 7044079 
705093$ 7051792 7052649 
7059492 7060347 7061201 
7068031 7068884 7069737 
7076553 7077405 7078256 
7085059 7085908 7086758 

7 0 93548 7°94396 7095244 

7*02020 7102866 7103713 
7110476 7111321 7112165 
71*8915 7**9759 7*20601 
7*27339 7*28180 7129021 
7*35745 7*36585 7*37425 
7*44*3*5 7*44974 7*45812 
7*525*0 7*53347 7*54*83 
7*60869 7161703 7162538 
7169211 7170044 7170877 
7*77537 7*78369 7179200 
7185847 7186677 7187507 

7*94*42 7*9497° 7*95799 
7202420 7203247 7204074 
7210683 72.11508 7212334 
7218930 7219754 7220578 
7227162 7227984 7228806 
7235378 7236*98 j 7237019 
7 2 43578 7244397 72452*6 


4 

6878855 

6887757 

6896640 

6905505 

6914352 

6923.180 

693*99* 

6940785 

6949560 

6958318 

6967058 

6975780 

6984485 

$993*73 
7001 843 
7010496 
7019132 
7027751 
7036352 

7044937 

7053505 

7062055 

7070589 

7079107 

7087607 

7096091 

7104559 
7113010 
7121444 
7129862 
7138264 
7146650 
71 55019 
7163373 

717*7*0 

71 8003 2 
7188337 
7196627 
7204901 
7213*59 
722*401 
7229628 
7237839 
7246035 


Digitized by 


Google 


Logarithms (to $309.) 

iN*tur«l r 1 7 8 9 

487 6879746 <880637 6881528 6882418 6883*08 

488 6888646 6889535 6890423 68913*2 6892200 

489 6897527 6898414 6899301 6900188 6901074 

490 6906390 6907275 6908161 6909046 6909930 

491 6915235 6915119 6917002 6917885 6918768 

492 6924062 6924944 6925826 6926707 692758S 

493 6932872 6933752 6934631 6935511 6936390 

494 6941663 6942541 6943419 6944297 6945174 

495 6950437 6951313 6952189 6953065 695394 1 

496 6959193 6960067 6960942 6961816 6962690 

497 696793 1 6968804 6969676 6970549 6971421 

498 6976652 6977523 6978394 6979264 6980135 

499 6985355 6986224 6987093 6987953 6988831 

500 6994041 6994908 6995776 6996643 6997510 

501 7002709 7003575 7004441 7co53o7 7006172 

502 7011361 7012225 7013089 7o«3953 7014816 

503 7019995 7020857 7021719 7022582 7023^4 

504 7028612 7029472 7070333 703 **93 7032054 

505 7037212 7038071 7038929 7039788 7040647 

506 7045793 7046652 7047509 7048366 7049223 

507 705+360 7055216 7056072 7056927 7057782 

508 7062910 7063764 7064617 7065471 7066324 

509 7071442 7072294 7073 7073998 7074850 

510 7079957 7080808 7081659 7082509 70833 59 

511 7088456 7089305 7090154 7091003 7091851 

1 512 7096939 7097786 7098633 7099480 7100327 

513 7105404 7106250 7107096 7107941 7108786 

514 7113854 7114698 7i 15542 7116385 7117229 

515 7122287 7122129 7*23971 7 l2 48i3 7125655 

516 7*30703 713*544 7132385 .7*33225 7134065 

517 7139104 7I3P943 7140782 7141620 7*42459 

518 7147488 7148325 7149162 7150000 715 0 837 

519 7155856 7156691 7157727 7158363 7'59*98 

520 7164207 7165042 7165876 7166710 7*67544 

521 7172543 7173376 7174208 7175041 7175873 

522 7180863 7181694 7^2525 7183356 7*84186 

523 7189*67 7189996 7190826 7191655 7192484 

524 7197455 7198283 7*99111 7199938 7200766 

525 7205727 7206554 7207380 7208206 7209032 

526 7213984 72x4809 7215 6 33 7216458 7217282 

527 7222225 7223048 7223871 7224694 7225517 

528 7230450 723*272 7232093 7232914 7*33736 

529 7238660 7239480 7240300 7241120 7241939 

530 7246854 7247672 7248491 7249309 j725 0l2 7 


Digitized by v^ooQle 


N*turd 

Numbers. 

531 

532 

533 

534 

535 
53^ 

537 

538 

539 
54° 

54 1 

542 

543 

544 

545 

546 

547 

548 

549 

550 
55* 

552 

553 

554 

555 
556. 

557 

558 

559 
560 

5<5i 

56 2 

563 

564 

565 
$66 
567 
$63 
$69 

570 

571 

572 
57? 

I 574 


e 

7250945 
72591 16 
7267272 
72754*3 
7283538 
7291648 

7299743 

7307823 

7315888 

7323938 

733*973 

7339993 

7347998 

7355989 

7363965 

737*926 

7379873 

7387806 

7395723 

7403627 

74'i5i6 

74*9391 

7427251 

7435098 

7442930 

7450748 

7458552 

7466342 

7474U8 

7481880 

7489629 

7497363 

7505087 

75?279i 

7520484 

7528164 

7535831 

7543483 

755**23 

7558749 

7566361 

757396o 

7581546 

7589119 


Artificial Numbers I* Or ^ 

I I 2 I 


7 25i7 6 3 
7259933 
7268087 
7276226 
7284349 
7292458 
7300551 
7308630 
7316693 
7324742 
7332775 
7340794 
7348798 
7356787 

7364762 

7372722 

7380667 

7388598 

73965*4 

7404416 

7412304 

7420177 

7428037 

7435881 

7443712 

745*529 

7459332 

7467120 

7474895 

7482656 

7490403 

7498136 

7505855 
7513561 
7521253 
7528932 
7536596 
7544248 
755 '886 
75595*o 
75671 2 2 

75747*9 

7582304 

7589875 


7252581 

7260749 

7268901 

7277039 

7285161 

7293268 

7301360 

7309437 

7317499 

7325546 

733357 s 

7341595 

7349598 

7357585 

7365^58 

7373517 

7381461 

7389390 

7397305 

7405206 

7413092 

7420964 

7428822 

7436665 

7444495 

7452310 

7460111 

7467898 

7475672 

7483431 

7491177 

7498908 

7506626 

7514331 

7522022 

7529699 

7537362 

7545012 

7552649 

7560279 

7567882 

7575479 

7583062 

7590632 


3 I 

7253398' 
726 1 565 
7269716 
7277852 
7285972 
7294078 
7302168 
7310244 I 

7318304 

7326350 

7334380 

7342396 

7350397 

7358383 

7366355 

7374312 

7382254 

7390182 

7398096 

7405995 
741 3880. 
7421750 
7429607 

7437449 

7445277 

7453091 

7460890 

7468676 

7476448 

7484206 

7491950' 

7499681 

7507398 

7515*00 
7522790 
7530466 
7538128 
7545777 
755?4* 2 
7561034 
756S642 
7576237 
7583819 
7591388 


r- - 

4 

7254215 

7262380 

7270531 

7278664 

7286784 

7294888 

7302977 

7311051 

7319109 

7327153 

7335*82 

7343197 

7351196 

7359181 

7367151 

7375*07 

7383048 

7390974 

7398886 

7406784 

7414668 

7422537 

743039* 

7438232 

7446059 

7453871 

7461670 

7469454 

7477225 

7484981 

7492724 

7500453 

7508168 

75*5870 

752355 s 

7531232 

7538893 

7546541 

7554178 

7561795 

7569402 

7576996 

7584577 

7592*44 


Digitized by 


Google 



I Natural 
Numbers. 

53 * 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 
545 ' 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 
56 2 

>3 

564 

5*5 
j6< 5 

5*7 

568 

5*9 

570 

57 1 

572 

573 

574 


Logarithms (to 5749 *) 


'8 
72J7483 


5 

7255033 

7253196 

7271344 

7279477 

7287595 

7295*97 

7303785 

73 H 857 

73 * 99 H 

7327957 

7335985 

7343997 

735*995 

7359979 

73*7948 

7375902 

7383841 
73917 ** 
7399*77 
7407573 
74*5455 
7423323 
743117* 
743901 5 
7446841 
7454*52 

7462449 

7470232 

7478001 

748575* 

7493498 


7531999 

7539^59 

7547305 

7554937 

75 * 255 * 

7570162 

7577755 

7585334 

7592900 


7255850 

7264012 

7272158 

7280290 

7288406 

7296506 

7304593 

7312663 

7320719 

7328760 

7336787 

7344798 

7352794 

7360776 

7368744 

7376696 

7384634 

7392558 

7400467 

7408362 

74J6283 

7424*99 

7431961 

7439799 

7447622 


749427* 

75 °i 997 


75*7409 

7525094 

7532766 

7540424 

7548069 

7555700 

7563318 

7570922 

75785»3 

7586091 

7593656 


7 

7256667 

7264827 

7272972 

7281101 

7289216 

7297316 

730540° 

73*3470 

7321524 

7329564 

7337588 

7345598 

7353593 

7361574 

7369540 

737749 * 

7385+27 

739335 ° 

7401257 

7409 * 5 * 

74*7030 

7424895 

7432745 

7440582 

7448404 


7487306 

7495044 

7502769 

7510480 

75 * 8*78 

7525862 

7533532 

754*189 

7548832 

7556462 

7564079 

7571682 

7579272 

7586848 

75944*2 


7265642 

7273786 

7281914 

7290027 

7298125 

7306208 

73*427 * 

7322329 

7330367 

7338390 

734*398 

7354392 

73*2371 

7370335 

737 8 285 

73S6220 

7394*4* 

7402047 

7+09939 

7 +* 78 i 7 

7+25680 

7433530 
744* 3*5 

7449187 

745*992 

7464785 

7472564 

7480329 

7488080 

7495817 

7503541 

7511251 

75*8947 

7526629 

7534298 

754*954 

7549596 

7557224 

7564840 

757244 * 

7580030 

7587*05 

75951*8 


7501225 
7508939 75097*0 
7516*39 
752432 * 


7455432 7456212 
7463228 1 7464006 
7 + 7*009 : 747*787 
7478777 ; 7479553 
748*531 


5 

7258300 

7266457 

7274599 
7282726 
7290838 
7298934 
7307015 
7315082 
7323133 
733**70 
7339*91 
7347*98 
7355**1 
73 * 31*8 
737 ** 3 * 
7379079 
7387013 
7394932 
7402837 
74 1 0728 
7418604 
7426466 
7434314 
7442*47 

7449967 

7457772 

74 * 55*4 

747334 * 

7481105 

7488854 

749*590 

7504312 

7512021 

7519716 

7527397 

7535065 

7542719 

7550359 

7557987 

7565600 

7573201 

7580788 

7588362 

7595923 


Digitized by 


Google 


V 


Artificial Numbers: Or, 

Natural O I 2 4 

Numbers. 

575 7596678 1591414 7Jp8i8p 7598944 7599699 

5 76 7604225 7604979. 7605733 7609486 7607240 

577 7511758 7612511 7613263 7614016 7614768 

578 7619278 7^2003© 7620781 7621532 7622283 

579 7626786 7627536 7628286 7629035 7629785 

580 7634280 7635029 7 6 35777 7636526 7637274 

581 7641761 7642509 7643256 7644003 7644750 

582 7649230 7649976 7650722 7651468 7652214 

583 7656686 7657430 7658175 7658920 7659664 

584 7664128 7664872 7665616 7666359 7667102 

585 7671559 7672301 7673043 7673785 7674527 

586 7678976 76797*7 7680458 7681199 7681940 

587 7686381 7687121 7687860 7688600 7689339 

588 7693773 7694512 7695250 7695988 7696727 

589 7701 153 7701890 7702627 7703364 7704101 

590 7708520 7709256 7709992 7710728 7711463 

591 7715875 77*6610 7717344 7718079 7718813 

592 7723217 7723951 7724684 7725417 7726150 

593 7730547 7731279 773201 I 7732743 7733475 

594 7737864 7738596 7739326 7740057 7740788 

595 7745170 7745899 7746629 7747359 7748088 

596 7752463 7753191 7753920 7754648 775537 6 

597 7759743 7760471 7761198 7761925 7762652 

598 7767012 7767738 7768464 7769190 7769916 

599 7774268 7774993 7775718 7776443 7777167 

600 7781513 7782236 7782960 7783983 7784407 

601 7788745 7789467 7790190 7790912 7791634 

602 7795965 7796686 7797408 7798129 7798850 

603 7803173 7803893 7804613 7805333 7806053 

604 7810369 7811088 7811807 7812526 781324J 

605 7817554 7818272 7818989 7819707 7820424 

606 782472 6 7825443 7826159 7826876 7827592 

607 7831887 7832602 7833318 7834033 7834748 

608 7839036 7839750 7840464 7841178 7841892 

609 7846173 7846886 7847599 7848312 7849024 

610 7853298 7854010 7854722 7855434 7S56145 

611 7860412 7861123 7861833 7862544 7863254 

612 7867514 7868224 7868933 7869643 7870352 

613 7874605 7875313 7876021 7876730 7877438 

614 7881684 7882391 7883098 7883805 7884512 

6,5 7888751 7889457 7890163 7890869 7891575 

' 616 7895807 7896512 7897217 7897922 7898626- 

617 7902852 7903555 7904259 7904963 7905666 

618 7909885 790587 0911290 79Ii992 t 7912695 


Digitized by 


Google 



Logarithms (to 6189.) 

Natural * 6 7 8 9 

Numbers. 

575 7600453 7501208 7601961 7602717 7603+71 

576 7607993 7608746 7609500 7610253 7611005 

577 7615520 7616172 7617024 7617775 7<>‘6S27 

578 7623034 7623784 7624535 7^25285 7626035 

579 7*20534 7*31284 7632033 7632782 7*33531 

580 7638022 7638770 7639518 7*40266 7*4*014 

.581 7645497 7*46244 7*4*991 7647737 7*48484 

582 7*52959 7653705 7*54450 7655*95 7*5594* 

583 7*60409 7661153 7661897 7662641 j 7*63385 

584 7*67845 7668588 7669331 7670074 ' 76708:6 

585 76752 69 7*7*on 7676752 7*77+94 : 7678235 

586 7682680 7683421 7684161 7684901 7*85*4* 

587 7690079 7*9o8i8 7*91557 i 7692296 7*93035 

588 7697465 7698203 7*98940 7699678 7700416 

589 770483® 7705575 770631117707048 7707784 

590 7712199 77*2934 77*3*7° 77 *44° 5 77*5i4 0 

591 77*9547 7720282 772*oi6i 7721750 7722483 

592 7726884 7727**6 7728349 7729082 7729814 

593 7734207 7734^39 7735670 7736402 7737*33 

594 774*5*9 77422+9 774 2 979 77437*o 7 74444© 

595 7748818 7749547 7750276 775*005 7751734 

59* 7756104 77S*832 7757560 7758288 77590*6 

597 7763379 7764*06 77*4833 7765559 7766286 

598 7770642 777*3*7 7772093 7772818 7773543 

599 7777892 7778616 7779340 7780065 7780789 

600 7785*30 7785853 7786576 7787299 7788022 

601 779235* 7793078 7793800 7794522 7795243 

602 7799571 7800291 7801012 7801732 7802453 

603 7806773 7807492 7808212 7808931 7809650 

604 78I3963 7814681 7815400 7816118 7816836 

605 7821141 7821859 7822576 7823293 7824010 

606 7828308 7829024 7829740 7830456 783*17* 

607 78354*3 783**78 7836892 7837*07 7838321 

608 78426O6 78433*9 7844 0 33 784474* 7845460 

609 7849727 7850450 785**62 7851874 7852586 

610 7856857 7857568 7858279 7858990 7859701 

611 7863965 7864675 7865385 7866095 7866805 

6i 2 787*06i 7871770 7872479 7873188 7873896 

613 7878146 7878853 78795** 7880269 7880976 

614 7885219 788592* 7886632 7887339 7888045 

615 7892281 7892986 789369I 7894397 7895*02 

616 !7899331 7900035 79 co 739 7901444 79 0 2*48 

6*7 1 7906370 7907073 790777* 7908479 79 0 9*82 

618 79*3397 79*4099 7914801 7915503 7916205 

U — K r 


Digitized by v^ooQle 


Natural q 
Numbers. 

619 7916906 

620 7923917 

621 7930916 

622 79379°4 

623 7944880 

624 7951846 

625 7958800 

<525 7965743 

' 627 7072675 
. 628 7979596 
629 7986506 
. 630 79034°J 
d3i 8000294. 
532 8007171 

633 8014037 

534 8020893 

635 8027737 

636 8034571 
; 637 804*394 

638 8048207 

539 8055009 

640 8061800 

<541 8068580 

642 8075350 

' 643 8082 1 10 

644 8088859 

645 8095597 

; 546 8102325 

; 647 8109043 

, 648 8U5750 

i 649 8122447 

- 650 8129134 

: 551 81358IO 

652 8142476 

, 653 8149132 

6 5+ £*55777 

655 8162413 

656 8169038 

657 8175654 

658 81S2259 

659 8188854 

660 8195439 

661, 8202015 

662 8208580 


Artificial Numbers: Or, 

I 2 3 

79176°% 7918309 70i 901 1 
7024617 791 5318 7026oi8 
703' 615 7032314 7033014 
7938602 7939300 7930908 
7945578 7046274 7046071 
7952542 7953238 7953933 
7959495 7960190 7960884 
7966437 7967131 7967824 
7073368 7974 o5 ° 7974753 
j 7980288 7980979 7981671 
1 7987 107 7987887 798S577 
7094007 7994784 7995473 
8000982 8001670 8002358 
8007858 8008545 8009232 
8014723 8015409 8016095 
8021578 8022262 8022947 
8028421 8029105 8029789 
8035254 8035937 8036619 
8042076 8042758 8043430 
8048887 8049568 8050248 
8055688 8056368 8057047 
8062478 8063157 8063835 
8069258 8069935 8079612 
8076027 8076703 8077370 
8082785 8083460 8084136 
8089533 8090207 8090881 
8096270 8096944 8097617 
8102997 8103670 8104342 
8109714 8110385 8111056 
8 i 1 6420 8l 1 7090 81 1 7760 
8123116 8123785 8124454 
8129802 8130470 8131138 
8136477 8137144 8137811 
8143142 8143808. 8144474 
8149707 8150462 8151127 
8156441 8157105 8157769 
8163076 8163739 8164402 
8169700 8170362 8171024 
8176315 817697* 8177636 
8182919 8183579 8184239 
8189513 8190172 8190831 
8196097 8196755 8I97413 
8202672 8203328 8203987 
8209236 } 8209892 8210548 


7010722 

7026718 
793 37 1 2 
7940696 
7047**8 
7954*29 
7961578 
7968517 

7975445 
7982362 
7082267 
7996162 
8003046 
8009919 
8016781 
8023632 
8030472 
8037302 
8044121 
8050929 
8057726 
8064513 
8071 290 
8078055 
8084811 
8091555 
8098290 
8105013 
8111727 
8118430 
8125123 
8131805 
81 38478 
8145140 

81 51791 

8158433 

8165064 

8171686 

8178297 

8184898 

8191489 

8198071 

8204642 

8211203. 



Digitized by v^ooQle 


Logarithm (to 6629.) 

Natural K ■ \ 6 7 ® 9 

lumbers. ~ . , 

619 7920413 792III4 7921815 7922515 7923216 

520 7927418 7928118 7928817 7929517 793° 2I 7 

521 79344»i 7935HO 79358c9 7936507 7937 2 ? 5 

522 7941394 7942091 7942789 7943486 7944 l8 3 

523 7948365 7949051 7949757 7950454 795 rI 5° 

524 7955324 7956020 7956715 79574 t0 7958105 

525 7952273 7962967 7963662 7964356 7965050 

626 7969211 7969904 7970597 7971290 797'983 

627 7976137 7976829 7977521 7978213 79 78905 

628 7983053 7983744 7984435 7985125 7985816 

629 7989957 7990647 799M37 7992027 799271° 

630 7996851 7997540 799S22S 7998917 7999605 

631 8003734 8004421 8005109 8005796 8006484 

632 8010605 8011292 8011978 8012665 8013351 

<33 8017466 8018152 8018837 8 oi9522 802020S 

634 8024316 8025001 8025685 8026369 8.027053 

635 8031156 8031839 8032522 8033205 8o?3838 

636 8037984 8038666 8039348 8040031 8040712 

637 8044802 8045483 S046164 1 8046845 8047526 

638 8051609 8052289 8052969 j 8053649 8054329 

639 8058405 8059085 8059763 ! 8060442 ; 8061121 

640 8065191 8065869 8066547 ; 8067225 j 80679°$ 

641 8071967 8072643 8073320 : 8o73997 ; 8074874 

642 8078731 8079407 8080083 8080759 8081434 

643 8085485 8086160 8086835 8087510 | 8088184 

644 8092229 8092903 8093577 i 8 °9+ 2 5° , 8094924 

645 8098962 8099635 8100308 8100980 ‘ 8ioi653 

646 8105685 8106357 8107029 8107700 i 8108371 

647 8112398 8113068 8113739 j 8114409 i 81 15080 

648 S1I91G0 8119769 8120439 , 8121108 8121778 

649 8125792 8126460 81271291812779718128465 

650 8132473 8133141 8133S08 813447518135143 

651 8139H4 8I3J08H 8140477 8141144 8141810 

652 8145805 8146471 8147136 8147801 8148467 

653 8152456 8153120 8153785 8154449,8155113 

654 8159096 8159760 8160423 8161087 816175° 

655 8165727 8I66389 8167052 8167714 8168376 

656 8172347 8173009 8173670 8174331 8174993 

657 8178958 8179618 8180278 8180939 8181599 

658 8185558 8186217 8186877 8187536 8188195. 

659 8192146 8192806 8193465 8194123 8I9478 1 

660 '8198728 8199386 8200043 8200700 8201358 

661 8205298 8205955 8206611 8207268 8207924 

662 8211859 8212514 8213170 821382518214480 

2T_ — 


Digitized by v^ooQle 


Natural 

Numbers. 

663 
66 4 

665 

666 

667 

668 

669 

670 

671 

6 72 

673 

674 

675 

676 

677 

678 

679 

6 80 
681 
<582 
*83 

684 

685 

686 
687 

<588 

689 

690 

691 
692 

693 

694. 

<>9$ 

696 

697 

698 

699 
70c 

7 01 

702 

703 

704 

7°5 
70 6 


o 

8215135 
8221681 
8228216 
8234742 
8241 258 

8247765 

8254261 

8260748 

8267225 

8273693 

8280151 

8286599 

82513038 

82P9467 

8305887 

8312297 

8318698 

832508P 

833*471 

8337844 

8344207 

8350561 

8356P06 

8363241 

8369567 

8375884 

83821P2 

83884P1 

83P4780 

8401061 

8407332 

84*3 5P5 
8419848 
8426092 
8432328 

8438554 

8444772 

8450980 

8457180 

8463371 

8469553 

8475727 

8481891 

8488047 


Artificial Numbers: Or t 
I | 2 S 


3 


4 


82157510 
8222335 
8228869 
8235394 
8241909 
8248415 
8254910 
826 i 396 
8267872 
8274339 
8280796 
8287243 
8293681 
8300109 
8306528 
8312937 
8319337 
8325728 
8332109 
8338480 

8344843 

8351196 

8357540 

8363874 

8370199 

8376516 

8382822 

8389120 

8395409 

8401688 

8407959 

8414220 

8420473 

8426716 

8432951 

8439176 

84+5393 

8451601 

8457800 

84639510 

8470171 

8476343 

8482507 

8488662 


8216445 

8222989 

8229522 

8236046 

8242560 

8249065 

825555 * 

8262044 

8268519 

8274985 

8281441 

8287887 

8294324 

8300752 

8307169 

8313578 

8319977 

8326366 

8332746 

83391 17 

8345479 

8351831 

8358174 

8364507 

8370832 

8377147 

8383453 

8389750 
8396037 
8402316 
8408586 
841 4846 
8421098 
842734° 

8433574 

8439798 

8446014 

8452221 

8458419 

8464608 

8470789 

8476960 

8483123 

8489277 


8217100 

8223643 

8230175 

8236698 

8243211 

8249715 

8256208 

8262692 

8269166 

827563* 

8282086 

8288532 

8294967 

8301394 

8307811 

8314218 

8320616 

8327005 

I.8333384 

8339754 

8346114 

8352465 

8358807 

8365140 

8371463 

8377778 

8384083 

8390379 

8396666 
8402943 
84092 1 2 
8415472 

f 8421722 
8427964 
8434197 
8440420 

8446635 

8452841 

8459038 

8465227 

8471406 

8477577 

8483739 

8489892 


8217755 

8224296 
8230828 
8237350 
8243862 
8250364. 
8256857 
8263340 
826981 3 
8276277 
8282731 
8289176 
8295611 
8302036 

8308451 

8314858 

8321255 

8327643 

8334021 

8340390 

8346750 

8353100 

8359441 

8365773 

8372095 

8378409 

8384713 

8391008 

8397274 

840357* 

8409838 
8416097 
8422347 
8428588 
84348 1 9 
8441042 
8447256 
8453461 

8459658 

8465845 

8472024 

84781 93 
8484355 

8490507 


Digitized by 


Google 



Logarithms (to 7069.) 

Natural 5 6 7 8 I 9 

* 66 $ 8218409 8219064 8219718 8220572 8221027 

664 8224950 8225603 8226257 8226910 8227563 

66? 823148I 8232133 822278(5 8233438 8234090 

666 8238002 8238653 8239305 8239956 8240607 

667 8244513 8245163 8245814 8246464 8247 1 14 

668 8251014 8251664 8252313 8252963 8253^1* 

669 8257506 8258154 8258803 8259451 8260100 

670 8263988 8264635 8265283 8265931 8266578 

671 8270460 8271107 8271753 8272400 8273046 

672 8276923 8277569 8278214 8278860 8279505 

67 3 8283376 8284021 8284665 828531c 8285955 

674 8289820 8290463 8291107 8291751 8292394 

675 8296254 8296896 8297539 8298182 8298824 

676 8302678 8303320 8303962 8304603 8305245 

677 8309093 8309734 8310375 8311016 8311656 

678 8315499 8316139 8316778 8317418 8318058 

679 8321895 8322534 8323173 8323812 8324450 

680 8328281 8328919 8329558 8330195 8330833 

681 8334659 8335296 8 335933 8336570 8337207 

682 8341027 8341663 8 342299 8342937 8343571 

683 8347385 8348021 8348656 8349291 834^9 26 

684 8353735 8354369 8 3550O3 8355638 8356272 

685 8360075 8360708 8391341 8361975 8362608 

686 8366405 i 8367038 8367670 8368303 8368935 

<V$7 8372727 j 8373399 8 37399o 8374622 8375253 

688 8379039 j 8379670 8380301 8380931 8381562 

689 8385343 | 8385973 8386602 8387232 8387861 

690 8391637 8391266 8392895 8393523 8394152 

691 8397922 8398550 8399178 83998c 6 8400433 

692 8404198 8404825 8405452 8406079 8406706 

693 8410465 84110PI 841 1717 8412343 8412969 

694 8416722 8417348 8417973 8418598 8419223 

695 8422971 j 8423596 8424220 8424844 8425468 

696 8429211 j 8429735 8430458 8431081 8431705 

697 8435442 j 8436065 8436687 84373IO 8+37932 

698 8441664 8442286 8442907 8443529 8444I50 

699 8447877 8448498 8449U9 8449739 845<>3 6 0 

700 8454081 8454701 8455321 8455941 8456561 

701 8460277 8460896 8461515 8462134 8462752 

702 8466463 8467081 8467700 8468318 8468935 

703 8472641 8473258 8473876 8474493 84751 io 

704 ' 8478810 8479426 8480043 8480659 8481275 

705 8484970 8485586 8486201 8486817 8487432 

70 6 8491122 8491736 8492351 8492965 8493580 


Digitized by v^ooQle 


Artificial Niunbtrs : Or, 


Natural 

Numbers. 

707 

708 
709 

710 

7H 

712 

713 

714 

715 

7 16 

717 

718 
7ip 

720 

721 

722 

72? 

724 

72? 

72* 

727 

728 
739 

730 

731 
73 2 

733 

734 

735 
735 

737 

738 

739 
74<? 
74* 

742 

743 

744 

745 
74« 

747 

748 

749 
75c 


o 

8494194 

8500333 

8506452 

8512583 

8518696 

8524800 

8530895 

8536982 

8543060 

8549130 

8555«92 

8561244 

8567289 

8573325 

8579353 

8585372 

8591383 
8597386 
8503380 
8609366 
86 I 5344 
8621314 

8627275 

8633229 

8639174 

8645 1 1 1 
8651040 
8656961 
8662873 
8668778 
8674675 
8680564 
8686444 
8692317 
8698182 
8704039 
8709888 
.8715729 
8721563 
8727388 
8733206 
8739016 
87448*8 
8750613 


1 

8494808 

8500946 

8507077 

8513195 

8519307 

8525410 

8531504 

8537590 

8543668 

8549737 

8555797 

8561849 

8567893 

8573928 

8 579955 

8985973 

8591984 

8597985 

8603979 

8609964 

861 5941 
8621910 
8627871 
8633823 
8639768 
8645704 
8651632 
8657552 
8663464 
8669368 
8675364 
868U52 
8687032 
8692904 
8698768 
8704624 
8710473 
8716313 
8722146 
8727970 
8733788 

8739597 

8745398 

8751*92 


2 

8495423 
8501559 
8507687 
851 3807 

8519917 

8526020 

8532113 

8538198 

8544*75 

8550343 

8556403 

8562454 

8568497 

857453J 

8580557 

8586575 

8592584 

8598585 

8604578 

8610562 

8616539 

8622507 

8628467 

8634418 

8640362 

8646297 

8652325 

8658144 

8664055 

8669958 

8675853 

8681740 

8687620 

8693491 

8699354 

8705209 

8711057 

8716897 

8722728 

8728552 

8734369 

8740177 

•8745978 

875*771 


5 

8496037 

8502172 

8508300 

8514418 

8520528 

8526629 

8532722 

8538806 

8544882 

8550949 

8557008 

8563059 

8509101 

8575134 
8581 159 
8587176 

8593185 

8599*85 

8605177 
861 1 160 
8617136 
8623103 
8639063 
8635013 
8640956 
8646890 
8652817 

8658735 

8664646 
8670548 
8676442 
8682329 
8688207 
8694077 
869994° 
8705795 
8711641 
8717480 
87? 33II 

8729134 

8734950 

8740757 

8746557 

8752349 


4 

8496651 

8502786 

8508912 

8515030 

8521139 

8527239 

853333* 

8539414 

8545489 

8551556 

8557614 

8563663 

8569704 

8575737 

8581761 

8587777 

8593785 

8599784 

8605776 

8611758 

8617733 

8623699 

8629658 

8635608 

8641550 

8647483 

8653409 

8659327 

866J236 

8671138 

8677031 

86829*7 

8688794 

8694664 

8700526 

8706380 

8712226 

8718064 

8723894 

8729716 

873553* 

874*338 

8747137 

8752928 


Digitized by 


Google 


Logarithms (to 7509.) 

Natural Tf 6 7 8 9 

707 8497264 8497878 8498492 8499106 8499719 

708 8503300 8504011 8504624 8505237 8505850 

709 8509*24 8510136 8510748 8511360 8511972 

710 8515641 8515252 8516863 8517474 85,8085 

711 8521749 8522359 852J970 8523580 8524190 

712 8527849 8528458 8529068 8529677 8530286 

713 8533940 8 *3454 8 8535>57 8535765 8536374 

714 8540022 8540630 8541238 8541845 8542453 

715 8546096 8546703 8547310 8547917 8548524 

716 8552162 8552768 8553374 8553980 8554586 

717 8558219 8558824 8569429 8560035 8560640 

718 8564268 8564873 8555476 8566081 8566685 

719 8570308 8570912 8571515 8572118 8572722 

720 8576340 8576943 8577545 8578148 8578750 

721 8582363 858296s 8583567 8584169 8584770 

722. 8588379 8588980 8589581 8590181 8590782 

723 8594385 8594986 8595586 8596186 8596786 

724 8600384 8000983 8601583 8602182 8602781 

725 8606374 8606973 8607571 8608170 8608768 

726 8612356 8612954 8613552 8614149 8614747 

727 8618330 8618927 8519524 8620120 8620717 

728 8624296 8624892 8625488 8626084 8626679 

729 8630253 8630848 8631443 , 8632039 8732634 

730 8636202 8636797 8637391 8637985 8638580 

731 8642143 8<5 4 2 737 8<s 4333* 8643924 8644517 

732 8648076 864866P 86^262 864^855 86JO447 

733 8654001 8654593 8655185 8655777 8656369 

734 8659918 8660509 866iico 8661691 8662282 

735 8665827 8666417 8667008 8667598 8668188 

736 8671728 8672317 8672907 8673496 8674086 

737 8677620 8678209 8578798 8679387 8679975 

738 8683505 8684093 8684681 8685269 8685857 

739 8689382 8689969 8690556 8691143 8691730 

740 8695251 8695837 8696423 8697010 8697596 

741 8701112 870,697 8702283 8702868 8703454 

742 8706965 8707549 8708134 8708719 8709304 

743 8712810 8713394 8713978 8714562 8715146 

744 8718647 87,9230 8719814 8720397 8720980 

745 8724476 87 2 5c>50 8725641 8726224 8726806 

746 8730298 8730880 8731461 8732043 9732625 

747 8736112 8736693 8737274 8737855 8738435 

748 8741918 8742498 8743078 8743658 8744238 

749 8747716 8748296 8748875 8740454 8750034 

750 8753507 8754086 8754664 8755243 8755821 


Digit ?d by v^ooQle 


Natural i 
Numbers. 

751 

7J2 

753 

754 

755 

756 

757 

758 
757 

7*o 

761 

762 

1*1 

764 

1*5 

766 

767 
7*S 

1*9 

170 

771 

772 

773 

774 

775 
77* 

717 

778 

779 

780 

781 

782 

783 

784 

785 

786 

787 

788 

789 

19o 

791 

791 

793 

794 


Artificial Numbers: Or] 

1 I 2 I 


o 

8756399 

8762178 

8767950 

8773713 

8779469 

8785218 

8790959 

8796692 

8802418 

8808136 

8813847 

881955° 

8825245 

8830934 

8836614 

8842288 

8847954 

8853612 

8859263 

8864907 

8870544 

8876173 

8881795' 

8887410 

8893017 

8898617 

8904210 

8909796 

8915375 

8920946 

8926510 

8932068 

8937618 

8943*61 

8948697 

8954225 

8959747 

8965-162 

8978770 

8976271 

898*765 

8987252 

8992732 

8998205 


8756978 

8762756 

8768526 

8774289 

8780045 

8785792 

8791532 

8797265 

8802990 

8808707 

8814417 

8820120 

8825815 

8831502 

8837182 
8342855 
8848520 
8 854I78 
8859828 
8865471 
8871 107 
^876736 
8^82357 
8887971 
8893577 
8899177 

8904769 

8910354 

8915932 

8921503 

8927066 

8932623 

8938172 

89437'5 

8949250 

8954778 

8960299 

8965813 

8971320 
897682 1 

8982314 

8987800 

899? 279 

899 8 75 2 


8757556 
8763333 
8769103 
8774865 
8780620 
8786367 
8792106 
8797838 
8803562 
6809279 
8814988 
8820689 
8826384 
I 8832070 
8837750 
8843421 
8849086 
8854743 
8860393 
8866035 
8871670 
8877298 
8882918 
8888532 
8894138 
8899736 
8905328 
8910912 
8916489 
8922059 

8937622 

893317 8 

8938727 

8944268 
8949803 
8955330 
89608 5 1 
8966 364 
897I871 
8977*70 
8982863 
8988348 
8993827 

8999299 


8758134 

87<539I I 

8769680 

S 77544 I 

8781195 

8786941 
8792600 
8798411 
8804134 
8809850 
88I555 8 
8821 259 
8826953 
8832639 
8838317 
8843988 
8849652 
8855308 
8860957 
8866599 
8872233 
8877860 
8883480 
8889093 
8894698 
8960296 
8905887 
891 1470 

8917047 
8922616 
'892s 1 78 
8933733 

8930281 

8944822 
8950356 
8955883 
8961403 
896691 5 
8972421 
8977920 
89834*2 

8988897 

8994375 

8999846 


4 

8758712 

8764488 

8770256 

8776017 

8781770 

878751? 

8793253 

879 8 9 8 3 

8804706 

8810421 

8816129 

8821829 

8827522 

3833207 
8838885 
8 8 44?5? 
8850218 
8855874 
8861522 
8867163 
8872796 
8878423 
8884042 
8889653 
8895258 
8900855 
8906445 
891 2028 
8917604 
8923173 
8928734 
8934288 
8939836 
8945376 
895°909 
8956435 
8961954 
8967466 
8972971 
3978469 
8983960 
898944? 
8994922 


Digitized by 


Google 



Logarithms (to 7949.) 

Natural y 6 7 8 I 9 

751 S759290 8759858 8760445 8751023 j 8761601 

752 8765065 8765642 8766219 8766796 j 8767373 

753 8770833 8771409 877*^85 8772561 i 8773137 

754 8776592 8777168 8777743 8778312 18778894 

755 8782345 8782912 8783424 8784069 ’ 8784643 

756 8788089 8788663 8789137 87898H 8790385 

757 8793826 8794400 8794973 8795546 8796119 

758 8799556 8800128 8800701 8801273 8801846 

759 8805278 8805850 8806421 8806993 8807564 

760 8810992 8811563 8812134 8812705 881327® 

761 8816699 8817269 881784c 8818410 8818980 

762 8822398 8822968 8823537 8824107 8824676 

763 8828090 8828659 8829228 8829797 8830365 

764 8833775 8834343 8834911 8835479 8836047 

765 8839452 8840019 8840586 8841154 8841721 

766 8845122 8845688 8846255 8846821 8847387 

767 8850784 885I3JO 8851915 8852481 8853047 

768 8856439 8857004 8857569 8858134 8858699 

769 8866086 8862651 8863215 8863779 8863343 

770 8867726 8868290 8868854 8869417 8869980 

772 S873359 8873922 8874485 8875048 8875610 

772 S878985 8879547 8880109 8880671 8881233 

773 8884603 8885165 8885726 8886287 8886848 

774 8890214 8890775 8891336 8891896 8892457 

775 S895818 8896378 8896935 8897498 8898058 

776 8901415 8901974 8 902533 8903092 8903651 

777 8907004 8907562 8908121 8908679 8909238 

778 8912586 8913144 8913702 8914259 8914817 

779 8913161 8918718 8919275 8919832 8920389 

780 8923729 8924285 8924842 8925398 8925954 

781 8929290 8929846 8930401 8930957 893 1512^ *„ 

782 8934843 8935398 8935953 893®5<>8 8937063 

783 8940390 894C944 894t49 8 8942053 8942607 

784 8945929 8946483 8947037 8947590 8948143 

785 8951462 8952015 8952567 8953120 8953673 

786 8956987 8957539 8958092 8958644 8959*95 

787 8962506 8963057 8963608 8964160 8964711 

788 8968017 8968568 8969118 8969669 8970219 

789 8973521 8974071 8974621 8975171 8975721 

790 8979019 85179568 89801 17 8980667 8981216 

791 8984509 8985058 S985606 8986155 89&6703 

792 8989993 8990541 8991089 8991636 8992184 

793 8995469 8996017 8996564 8997m 8997658 

794 9000939 9001486 9002032 i 9002579 9003125 

Si 


Digitized by 


Google 


Natural 

Numbers. 

705 

79* 

797 

79S 

799 

800 

801 

802 

803 
804. 
805 
8otf 

807 

808 

809 
■ 8to 

81 1 

812 

813 

814 

815 

816 

817 

818 

81 9 

820 

821 

822 

823 

824 

825 
825 

827 

828 

829 

830 

831 
83 » 

833 

834 

835 

836 

837 

838 j 


'Artificial Numbers: Or. 


o 

9503^71 

9009131 

9014583 

P02OO2P 

9025468 

P030POO 

90 35325 

9341744 

9047175 

P052J60 

9057960 

9053351 

9358 735 
P074 1I + 
9079+85 
9084850 
9090209 
9095560 
9100905 
9106244 
911157* 
9115902 
9122220 

9 ,2 7533 

9132839 

9138139 

9143432 
9148718 
9 1 53998 

915927 2 

91*4539 

9169800 

9*75055 

9180303 

9185545 

9190781 

9196010 

9201233 

9205450 

921I55I 

9216855 

9222063 

9227255 

9232440 


9004218 

9009575 

9015128 

9020573 

9025011 

9 031443 
9035867 
9042285 
9047696 
9053101 
9058498 
9063889 
9069273 
9074551 
9080022 
9085385 
9090744 
9098095 
9101440 
9106778 
911 2109 

9U7434 

9122752 

9128064 

9I333 6 9 

9138668 

914396I 

9149246 

9154526 

9159799 

9165066 

9170326 

9175580 

9180828 

9186069 

9191304 

9196533 

9201755 

9206971 

9212181 

9217385 

9222582 

9227773 

9232958 


2 

9004764 
9010222 
9015673 
9021 I 17 
9026555 
9031985 
9037409 
9042827 

9048237 

9053641 

90551038 

9064428 

9069812 

9075188 

9O80559 

9085922 

9091279 

90518630 

9 Io 1974 
9107311 
9< I2642 

9117966 

9U3234 

9128595 

9133899 

9139198 

9144489 

9149775 

9155054 

9160326 

9165592 

9170852 

9176105 

9181352 

9185593 

9191827 

9197055 

9202277 

9207493 

9212702 

9217905 

9223102 

9228292 

9233477 


$ 

9005310 

9010767 

51016218 

9021661 

9027098 

9032528 

9037951 

9043368 
9048778 
9054181 
9059577 
9064967 
9070350 
9075728 
908 1095 
9O86458 
9C9I815 
9Q97I65 
9102508 
9107844 
9113174 

9118498 

9123815 

9129126 

9134430 

9139727 

9145018 

9156303 

9«5558l 

91*0853 

9166118 
9171378 
9176630 
9181877 
9I87H7 
919 2 350 
9197578 
9202799 
9208014 
9213222 
9218425 
9223621 
922881 1 
9233995 


4 

51005856 
9011313 
9016762 
9022205 
9027641 
9033071 
9038493 
9043909 
9049318 
9054711 
90601 16 
9065505 
9070887 
9076263 
9081632 

9086994 

9092350 

9097699 

9103042 

9108378 

9113707 

9H9030 

912434* 

9129656 

9134960 

9140257 

9145547 

9150831 

9156109 

9161380 

91O6645 

9171903 

9177155 
9182401 
91 87640 
9192873 
9198100 
9203321 
9208535 
9 213743 
9218945 
9224I40 
9229330 
92345 1? 


Digitized by 


Google 



Logarithms (to 8389.) 


Natural < £ 

Numbers. 

79 j 9005402 9005948 
795 9011858 9012403 

797 P017307 9017851 

798 9022749 9023293 

799 9028185 9028728 

800 0033613 9034156 

801 9039035 9039577 

802 904445° 0044992 

803 9049859 9050399 

804 9055261 9055800 

805 9050555 9061195 

806 9066044 9066582 

807 9071425 9071953 
8c8 9076800 9077337 

809 9082169 9082705 

810 9087530 9088066 

81 1 9092885 9093420 

812 9098234 9098768 

'813 9103576 9104109 

814 9108911 9109444 

815 9114240 9114772 

816 91 19562 9120094 

817 9 124878 9125409 

818 0130187 9130717 

819 9>3549° 9I36°I9 

820 9140786 9141315 

821 9146076 9146604 

822 0151359 9151887 

823 9156636 9157163 

824 9I6I907 9162433 

825 9I67I71 9I67697 

826 9172429 9172954 

827 9177680 9178207 

828 9182925 9183449 

829 9*88164 9188687 

830 9193396 9193910 

831 9198623 9190145 

832 9203842 9204364 

833 9209056 9209577 

834 9214263 9214784 

835 9219465 9219984 

836 9224659 9225170 

837 9229848 9230367 

838 ! 9235031 / 9235549 


789 
9007494 9008039 9008585 
9012948 9013493 9014038 
9018396 9018940 9019485 
9023837 9024381 9024924 
9029271 9029814 9030357 
9034698 0035241 9035783 
90401 19 9040661 9041202 

9045533 9°4 <s °73 9046615 
9050940 9051480 9052020 
9056340 9056880 9057419 
9061734 9062274 9062812 
9067121 9067659 9068197 
9072501 9073038 9073576 
9077874 007841 1 9078948 
908324I 9083778 9084314 
9088602 9089137 9089673 
0°93955 9°9449° 9095025 
9090303 0099837 91 00371 
9104643 9105177 9105710 
9109977 91 10510 911 1043 
9115305 9115837 9116369 

9120626 0121157 0121689 
9125940 9126471 9127002 
913*248 9i3‘778 9132309 
0136549 9* 37070 0137609 
9141844 9l4 2 373 0142903 
9147133 9147661 9148190 

9152415 9I52943 9153471 

9157691 9158218 9158745 

9162960 9163487 9164013 
9168223 9168749 9169275 
9*73479 9 i 74°°5 9174530 
9178730 9170254 9*70779 
9183973 9*84497 9185021 
9189211 9*89734 9100258 
9104442 9194965 9195488 
9199667 92001 80 920071 1 
9204886 9205407 9205929 
9210098 92lc6i9 9211140 
9215304 9215824 9216345 
9220504 9221024 9221543 
9125698 9226217 9226736 
9230885 9231404 9231922 
9236066 9236584 9237102 


Sf 2 



Digitized by L,ooQle 


Artificial Numbers: Or'-, 

Natural o I 2 3 A • 

Number*. 

839 9117610 92?8f37 923865* 9139-I72 911969 ? 

840 9242793 92433 10 9243827 9244344 9244860 

841 9247960 9248476 9248993 9249J09 9250025 

842 9253121 9253637 9254152 9254668 9255184 

843 9258276 9258791 9259306 9259821 9260336 

' 844 9263424 9263939 9264453 9264968 9265482 

845 9268567 9269081 9269595 9270109 9270622 

846 9273704 9274217 9274730 927*243 9275757 

847 9278834 9279347 9279859 9280372 9280885 

848 9283959 9284471 9284983 9285495 9286007 

849. 9289077 9289588 9290100 92906H 9291123 

850 9294189 9294700 92952.11 9295722 9296233 

851 9299296 9299806 9300316 9300826 9301336 

852 9304396 93049°6 93°$4 I 5 930*925 9306434 

853 9309490 9309999 93 I o*o8 9311017 9311526 

8*4 93*4579 93 I 5°87 93*5596 9316104 9316612 

8*5 9319661 9320169 9320677 9321185 9321692 

856 9324738 9325245 9325752 9326259 9326767 

857 9329808 9330315 9330822 9331328 9331835 

858 9334873 9335379 9335885 933639‘ 9336897 

8*9 9339932 9340437 9340943 934*448 9341953 

860 9344984 93454 8 9 9345994 9346499 9347004 

861 9350032 9350536 9351040 935*544 9352049 

862 9355073 9355576 9356o8o 9356584 9357087 

863 9360108 9360611 9361114 9361617 9362120 

864 9365137 9365640 9366143 9366645 9367148 

865 9370161 9370663 9371165 9371667 9372x69 

866 9375*79 9375680 9B76182 9376683 9377184 

867 9380191 9380692 9381193 9381693 9382194 

868 9385197 9385697 9386198 9386698 9387198 

869 9390198 9390697 9391*97 9391697 9392196 

870 9395193 9395692 9396191 9396690 9397189 

871 9400182 9400680 9401179 9401677 9402176 

872 940516* 9405663 9406161 9406659 94°7 * 57 

873 9410142 9410640 9411137 9411635 9412132 

874 9415114 9415611 9416108 9416605. 9417101 

875 9420081 9420577 9421073 942*569 9422065 

876 9425041 9425537 9426032 9426528 9427024 

877 9429996 9430491 9430986 9431481 9431976 

878 9434945 943544° 9435934 9436429 943692.3 

8 79 9439889 9440383 944 o8 77 244137* 9441865 

880 9444827 9445320 9445814 9446307 9446800 

; 88 i 9449759 9450252 9450745 9451238 9451730 

S82 9454686 9455178 9455671 9456163 9456655 



r Natural 
^umbers. 

839 

840 

841 

842 

843 

844 

845 

846 

847 

848 

849 

850 

851 

852 

853 

854 

«55 

855 

857 

858 

859 

860 
85 1 

: 852 

863 

864 
i 855 

855 

867 

858 

869 

870 

87 1 

872 

873 

874 

875 

876 

877 

878 

879 

880 

881 

882 


Logarithms (to 8829.) 

6 


9 240208 

9245377 

9250541 

9255^99 

926085I 

9255995 

9271136 

9275270 

9281397 

9286518 

9291634 

9296743 
9301847 
9306944 
9312035 
9317I2I 
9322200 
9327274 
9332341 
93 374°3 
9342459 

9347509 

9352553 

935759* 

9362623 

9367650 

9372671 

9377686 

9382695 

9387698 

9392696 

9397688 

9402674 

9407654 

9412629 

9417598 

9422561 

9427519 

9432471 

94374*8 

9442358 

9447294 

9452223 

9457*47 


9240724 

9245894 

9251057 

9256215 

9261366 

9266511 

9271650 

9276783 

9281909 

9287030 

9292145 

9297254 

9302357 

9307453 

9312544 

9317629 

9322708 

9327781 

9332848 

9337909 

9342964 

9348013 

9353057 

9358095 

9363126 

9368152 

9373172 

9378187 

9383195 

9388198 

9393*95 

9398187 

9403172 

9408152 

9413126 

9+18095 

9423058 

9428015 

9432966 

9437912 

9442852 

9447787 

9452716 

9457639 


7 

9241246 

92464 LO 

925*573 
9256730 
926 1880 
9267025 
9272163 
9277296 
9282422 
9287542 
9292656 
9297764 
9302866 
9307963 
9313053 
9318137 
9323215 
9328288 
9333354 
9338415 
9343469 
9348518 
9353561 
9358598 
9363629 
9368655 
9373674 

9378688 

9383696 
9388698 
9393695 
9398685 
9403670 
9408550 
941 36,23 
9418791 
9423554 

9428 5 LO 

9433461 

9438406 

9443346 

9448280 

9453208 

9458131 


8 

9241759 

9246927 

9252689 

9257245 

9262395 

9267539 

9272677 

9277808 

9282934 

9288054 

9293167 

9298275 

9303376 

9308472 

93*356* 

9318645 

9323723 

9328795 

9333860 

9338920 

9343974 

9349022 

9354 0 65 

9359101 

9364132 

9369*57 

937417* 

9379189 

9384196 

9389198 

9394*94 

9399184 

9404169 

9409147 

9414120 

9419088 

9424049 

9429005 

9433956 

9438900 

9443840 

9448773 

9453701 

9458623 


9 

9242276 

9247444 

9252605 

9257761 

9262910 

9268053 

9273190 

9278321 

9283446 

9288565 

9293678 

9298785 

9303886 

9308981 

9314070 

9319153 

9324230 

9329301 

9334367 

9339426 

*344479 

9349527 

9354569 

9359605 

9364635 

9369659 

*374677 

9379690 

9384697 

9389698 

9394693 

9399683 

9404667 

9409645 

9414617 

94*9584 

9424545 

9429501 

9434450 

9439395 

9444333 

9449266 

9454193 

9459*15 


Digitized by 


Google 


tfttunl 
Numbers. 
88) 

884 

885 

886 

887 

888 
889 

890 

891 

892 
89? 

894 

895 

896 

897 

898 

899 

900 

90 1 

902 

9 03 

904 
90J 
906 

9°7 

908 

909 

910 

9*1 
912 
9r3 

914 

9 15 

916 

917 
9 18 

919 

920 

921 

922 

923 

924 
92* 
926 


'Artificial Numbers : OrJ 


9419607 

9464523 

9469433 

9474337 

9479236 

9484130 

9489018 

9493900 

9498777 
9503049 
95085 1 5 

9513375 

9518230 

9523080 

9527924 

9532763 

9537597 

9542425 

9547248 

9552065 

9556877 

9561684 

9566486 

9571282 

9576073 

9580858 

9585639 

9590414 

9595*84 

9599948 

9604708 

9609462 

9614211 

9618955 
9623693 
96 28427 
9633*55 
9637878 
9642596 
9647309 
9652017 
9656720 
9661417 
9666110 


9460099 

9465014 

9469923 

9474827 

9479726 

9484619 

9489506 

9494388 

9499264 

9504135 

9509001 

95*3861 

95*8716 
9523565 
9528409 
9533247 
9538080 
954*908 
9547730 
9552547 
9557358 
9562165 
; 9560966 
! 957*761 
>9576552 
958*337 

9586117 

9590891 

9595660 

9600425 

9605183 

9609937 

9614686 

9619429 

9624167 
9628900 
9633628 
9638350 
9643068 
9647780 
9652488 
9657190 
9661 887 
9667579 


9460591 
9465505 
9 420414 

94753*7 

9480215 

9485*08 

9489994 

9494876 

9499752 

9504622 

9509487 

95*4347 

95*9201 

9524049 

9528893 

9533730 

9538563 

9543390 

9548212 

9553028 

9557839 

9562645 

9567445 

9572241 

9577030 

95818(5 

9586594 

959*368 

9596137 

9600901 

9605659 

9610412 
9615160 
9019903 
9624040 
9629373 
96 34 ico 
S038822 
9643539 
9648251 
9652958 
9657660 
9662350 
9667048 


9461082 

9465996 

947 o 905 

9475807 

9480705 

9485597 

9490483 

9495364 

9500239 

9505*09 

9509973 

9514832 

9519686 

95M534 

95*9377 

9534214 

9539046 

9543872 

9548694 

95535*0 

9558320 

9563*25 

9567925 

9572720 

9577509 

9582293 

9587072 

959 1 845 

9596614 
96 0*377 
9606135 
9610887 

9615635 

9620377 

9625114 

9629846 

9634573 
9639294 
964401 1 
9648722 
9653428 
9658130 
9662826 
96675*7 


946 I 574 

9466487 

947*395 

$47*297 

948*194 

9486085 

9490971 

9495852 

9500716 

950559* 

95(0459. 

95*53*8 

9520171 

9525018 

9529861 

9534697 

9539529 

9544355 

9549*76 
9553991 
9558801 
9503605 
9568405 
9573 '99 
9577988 

958277* 

9587549 
9592322 
9597 0 9o 
9601853 
96066 1 o 

9611362 

9616109 

962C851 

9025587 

9630319 

9635045 

9639766 

9644482 

9647*93 

9653899 

9658599 

9663295 

9667985 


Digitized by 


Google 


Logarithms (to 9269.) 

N*t.ur»l r 6 7 8 9 

Numbers. . ^ 

883 9+52065 9+52557 9463048 9+53540 9+5+031 

88+ 9+66978 9+57+69 9467950 9+68451 9+68942 

885 9+71885 9472376 9472865 9473357 9473847 

' 886 9+75787 9477277 9477757 9478257 9478747 

887 9481584 9482173 9482652 9483151 9483641 

888 9+8657+ 9487053 9+87552 9488040 9+88529 

889 9+91+50 9+91948 9492435 9+92924 9+93412 

890 9+96330 9+96827 9+973*4 9+97 802 9498290 

891 9501213 9501701 9502188 9502675 9503162 

892 9506082 9505559 9507 0 55 9507542 95o8oa8 

893 9510946 9511432 95lI9i8 95i2+ 0 4 95*2889 

89+ 9515803 95*6289 951677+ 9517260 95*77+5 

•895 9520556 9521141 9521626 952211* 9522595 

896 9525503 9525987 9526472 252695^ 9527++0 

897 95303+5 9530828 9531312 9531796 9532280 

898 9535181 953566+ 95361+7 9535631 9537U+ 

899 9540012 95+0494 95+0977 95+*4 6 o 954*943 

900 95+4837 95453*9 9545802 954628+ 9545755 

901 9 H 9657 9550139 9550621 9551 102 955158+ 

902 9554472 9554953 9555+3+ 95559*5 9555397 

903 9559282 9559752 9550243 9560723 9561204 

904 9564086 9564566 9565046 955 5526 9566006 

905 9558885 9569364 9569844 957 0 323 9570803 

906 9573578 9574'57 9574536 9575H5 9575S94 

907 9578466 9578945 9579423 9579902 9380380 

908 9583249 9583727 9584205 9584683 9585151 

909 9588027 9588505 9588982 9589459 9589937 

910 9592799 9593276 9593754 9594230 9594707 

911 9597567 9598043 9598520 9598996 9599472 

912 9602329 9602805 9603280 9503756 9604232 

913 9607086 9607561 9608036 9608511 9608987 

914 9611837 9612312 9612787 9613261 9613736 

915 9616583 9617058 9617532 9618006 9618481 

916 9621325 9621799 9622272 9622746 9623220 

917 9626061 9626534 9627007 9627481 9627954 

918 9630792 9631264 9631737 9632210 9632683 

' 919 9635517 963599 0 9636462 9636934 9637406 

920 9640238 9640710 9641181 9641653 9642125 

921 9644953 9645425 9645896 9646367 9646838 

922 9549664 9650134 9650605 9651076 9651546 

923 9654369 9654839 9655309 9655780 9656250 

924 9659069 9659539 9660009 9660478 9560948 

925 9663764 9664233 9664703 9665*72 9665641 

926 9668454 9668923 9669392 9669860 9670329 


Digitized by *^.ooQLe 


Artificial Numbers: Or, 

Natural la I 2 I A. 

Numbers. 3 ' ^ 

917 9670797 9671166 9671734. 967110% 9672671 

928 96 75480 9(575948 9^76416 9676883 9677351 

919 9680157 9680625 9681092 9681559 9682027 

> 930 9684829 9685296 9685763 9686230 9686697 

931 9689497 9689963 9^90430 9690895 9691362 

932 9*94159 £694625 9°9509t 9695557 9696023 

933 9698816 9699282 96997 47 9700213 9700678 

934 97o?469 9703934 9704399 9704863 9705328 

935 97o8ll6 97o8)'8I 97^9045 ; 9709509 9709974 

936 97 12758 9713222 9713636 97l4*5o 97I46*4 

937 9717396 97*7859 9718323 97*8786 97*9249 

938 9722028 9722491 9722954 9723417 9723880 

939 9716656 9727H8 9727581 9728043 9728506 

940 9731278 9731741 9732202 ■ 9732664 9733*26 

941 9735896 9736358 9736819 1 973728i 9737742 

942 9740509 9740970 974*43* j 974*892 9742353 

943 9745* 17 9745577 9746038 I 97+6498 9746959 

944 9749720 975oi8o 9750640 ' 9751100 975*56o 

945 9754318 9754778 9755237 ! 9755695 9756156 

946 975891 I 9759370 9759829 9760288 9760747 

; 947 976350° 97 6 395 8 9764417] 97 6 4 s 75 5*765334 

948 9768083 9768541 9768999 9769457 9769915 

949 9771662 9773*2o 9773577 9774035 9774492 

950 9777236 9777693 9778*50 9778607 9779^64 

95* 9781805 9782262 9782718 9783175 9783631 

952 9786369 9786826 9787282 9787738 9788194 

953 9790919 979*385 979*840 9792296 9792751 

954 9795484 9795939 9796394 9796849 9797304 

955 9800034 9800488 9800943 9801398 9801852 

956 9804579 9805033 9805487 9805942 9806396 

957 9809119 9809573 981C027 9810481 9810934 

958 9813655 9814108 98*4562 9815015 9815458 

959 9818186 9818639 9819092 9819544 98*9997 

960 9822712 9823165 9823617 9824069 9824522 

961 9827234 9827686 9528138 9828589 9829041 

962 9831751 9832202 9832654 9833105 9833556 

963 9836263 98367*4 9837*65 9837616 9838066 

904 9840770 9841221 9841 671 9842122 9842572 

965 9845273 9845723 9846173 9846623 9847073 

966 9849771 9850221 9850670 9851120 985*569 

967 9854265 98547*4 9 S 55163 9855612 9856061 

968 9858754 9859202 9859651 9860099 9860548 

969 9863238 9S63686 9864134 9864582 9865030 

970 9867717 9868165 9868613 9869060 [9869508 


Digitized by 


Google 




Logarithms (to 9709,) 
6 17 I 


Natural r 5 I 7 

Numbers. J I 

927 9^73139 9573507 I 9574076 

928 j>677S IP 9678287 9678754 

929 9682494 9682962 9683428 

930 9687164 9587630 9683097 

931 9691829 9692295 9692761 

932 9696488 9696954 9697420 

933 9701143 9701608 9702074 

934 P7QS793 9706258 9706722 

935 9710438 97*0*02 9711366 

936 9715078 97 f 554 2 9716005 

937 9719713 97^0176 9720639 

938 9724343 9724805 j 9725268 

939 9728968 9729430 I 9729892 

940 9733588 9734 0 50 97345H 

941 9738203 9738664 9739126 

942 974 2 8l4 9743274 9743735 

943 9747419 9747879 974 8 34° 

944 P75202O 9752479 9752939 

945 9756615 9757075 9757534 

946 9761206 9761665 9762124 

■ 947 9765792 9766251 9766709 

948' 977 0 373 9770831 977‘289 

949 9774950 97754 0 7 9775864 

950 9779521" 9779978 1 9780435 

951 9784088 9784544 9785001 

P52 9788650 9789106 9789562 

953 9793207 9793662 9794118 

954 9797759 9798214 9798669 

955 9802307 9802761 9803216 

956 98013850 9807304 J 9807758 

957 9811.388 9811841 9812295 

958 9815921 9816374 9816827 

959 9820450 9820902 9821355 

960 9324974 9825426 9825878 

961 .9829493 9839945 9830396 

962 9834007 9834459 9834910 

963 9828517 9838968 9839+19 

964 9843022 9843473 9843923 

965 9847523- 9847973 9848422 

966 9852019 9852468 9852917 

967 9856510 9856959 98574 0 7 

958 9850996 9861445 9861893 

969 9865478 9865925 9866374 

i 970 9869955 9870403 1 9870850 


9574544 

9679222 

9683895 

9688564 

9693227 

9697885 

970/539 

97-7187 

971 1830 

9716489 

9721102 

9725731 

9730354 

9734973 

9739587 

9744196 

9748800 

9753399 

9757993 

9762582 

9767167 

977 1 747 

9776322 

9780892 

9785457 

97900*7 

9794573 

9799124 

9803670 

980821 2 

9812748 

9817280 

9821807 

982633° 

9830848 

9835361 

9839869 ! 

9844373 

9848872 

9853366 

9857856 

9862341 

9866822 

9871298 


. 9675012 
9679690 
9684362 
, 968903c 

9695693 

9698351 

97O3OO4 

9707652 

9712294 

9716P32 

9721565 

9726193 
973081 6 

9735435 

9740048 

9744 6 * 6 

9749280 

9753858 

9758452 

9763041 

1 9767625 
! 9772204 
, 9716719 
j 978134S 
| .97859*3 
! 9790473 

: 9795028 

9799579 

9S04125 

9808666 

9813202 

j 9817733 

: 9822260 

9826782 

9831299 

9835812 
9840320 
9844823 
9849322 
9853816 
9858305 
986 2 790 
9867270 

9871745 


Digitized by v^ooQle 



Digitized by 


Google 





















Logarithms (to 10000 .) 

Natural y 6 7 % 9 

NU o7i rS ' 9874418 9874875 987J322 9875769 9876215 

972 9878895 9879343 9879789 9880235 9880682 

973 9883350 9883806 9884252 9884698 9885144 

974 9887818 9888254 9888710 9889155 9889601 

075 9892273 9892718 9893163 9893608 9894050 

976 9896722 9897167 9897612 9898056 9898501 

977 990II68 9901612 9902056 9902500 9902944 

078 9905608 9906052 99 0 6496 9906940 9907383 

979 9910044 9910488 9910931 99*1374 99II8i8 

980 99*4476 9914919 99 * 5362 9915805 9916247 

981 9918903 9919345 9919788 9920230 9920673 

982 9923326 9923768 9924210 9924651 9925093 

983 9927744 9918185 9928627 9929068 9929510 

984 9932157 9932598 0933039 993348c 9933921 

985 9936566 9937007 9937448 9937888 9938329 

986 994 0 97i 99414I1 9941851 9942291 9942731 

987 9945371 9945811 9946251 9946 6 9o 9947130 

988 9949767 9959206 9950645 995*085 9951524 

989 9954158 9954597 9955036 9955474 9955913 

990 9958545 9958983 9959422 9959860 9960298 

991 9962927 9963365 0963803 9964241 : 9964679 

992 9967305 9967743 9968i8oj 9968618 9969055 

993 9971679 99721 16 0072553 0972900 , 9073427 

994 9076048 9.976485 9976921 9977358 9977794 

905 9980413 9980849 9981285 9981721 9982157 

996 9984773 9985209 9985645 9986080 99865I6 

097 9989129 9989564 9990000 9990435 9090870 

998 9993481 9993916 9994350 900478S 9905220 

999 9997828 1 9998262 9998697 999913* 9999506 


100 00 it's Log.=4,ooooooo 


TV# of tie Table of Logarithms* 


Tt * 


Digitized by v^ooQle 



4 



Digitized by 


ed by Google 



A 


T A B L E 

OF THE 

^ppojttonal $atts 

of'the 

DIFFERENCES 

LOGARITHMS. 

By which the foregoing T able is made to extend to 
the Logarithm of iooooo, 


M 

n a 



Tenth Parts of tbofe Differences. 



b S 




(VIZ.> 





s ? 

Q w 

I 

2 

3 

4- 

5 

6 

7 

8 

9 

435 

44 

87 

130 

*74 

2! 8 

25 1 

3 o 5 

348 

392 

43 <? 

44 

87 

131 

174 

218 

262 

305 

349 

392 

438 

44 

88 

131 

175 

219 

253 

307 

350 

394 

440 

44 

88 

132 

176 

220 

2^4 

308 

352 

396 

442 

44 

88 

133 

177 

221 

25 $ 

309 

354 

398 

444 

44 

80 

133 

178 

222 

266 

3 rI 

355 

400 1 

44<5 

45 

89 

134 

178 


258 

312 

357 

| 40 1 

448 

45 

90 

134 

x 19 

224 

269 

3*4 

358 

403 

450 

45 

90 

135 

180 

22 J 

270 

315 

35 o 

! 405 

452 

45 

90 

136 

181 

225 

271 

316 

3d2 

4°7 

454 

45 

9 i 

13 ^ 

' 182 

227 

272. 

318 

353 

4°9 


46 

91 

137 

182 

228 

^74 

J!? 

365 

410 

458 ! 

46 

92 

137 1 

183 

229 

275 

321 

355 

412 


Digitized by 


Google 







A TABLE of Troportional Tart*. 


Tenth Parts 


92 1 38 - 

9* 1 3 9 

93 i39 

93 Ho 

94 *4® 


3S- I-54, |. IoS. L L&- 


4 

184 

185 

186 I 
186 

187 
1*88 

189 

ipo 

ipo 

1 91 

192 

193 

194 
194 
r?S 

194 
1 *97 
,198 
; 198 
1991 
200 
^201 

2Q0. 

202 

203 . 

204 

2af 

206 

206 

207 

208 

20 9 

210 
210 
air 

212 

213 

2, 4 

214 

- 2 J 5 LI: 


322 

323 

325 

326 
328 
; 329 

330 

332 

333 

33J 

336 

337 

339 

340 

34 » 

343 

344 

345 
H7 
348 

350 

351 

353 

354 

356 
3-57 

3$$ 

3160 
261 
367 
3*4 
365 

367 

368 

370 

371 

372 

374 

375 

769 L 223 Li77 


1 


II 


819 

368 414 

370 416 
37* 4>8 

373 4*P 

374 421 

37* 423 

378 425 

37 9 427 

381 428 

382 430 

384 432 

38^ 434 

387 436 

389 437 

3 92 441 

?94 1 443 
395 , 445, 
3-97 444 
398 448 

450 
'452 

454 

455 
4-57 
459> 
46* 

4*3* 
4*4 
466 
468 
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A TABLE of Troport tonal Tar ft; 


Tench Parcs of choie Differences. 


Diff.of 

Logar. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

540 

54 

108 

162 

216 

270 

3*4 

378 

432 

486 

54 * 

54 

I08 

*63 

217 

271 

325 

379 

434 

488 

544 

54 

109 

16} 

218 

272 

326 

381 

435 

490 

546 

55 

(◦9 

164 

218 

273 

328 

382 

; 437 

491 

5.48 

55 

1 IO 

164 

219 

274 

329 

384 

438 

493 

550 

55 

no 

165 

220 

275 

330 

385 

440 

495 

-552 

55 

110 

166 

221 

2 76 

33 * 

386 

442 

497 

554 

55 

II 1 

I$6 

222 

277 

33 * 

388 

443 

499 

'556 

5 <S 

III 

167 

222 

278 

334 

389 

445 

500 

558 

5 « 

-112 

I67 

223 


335 

391 

446 

502 

560 

56 

1 12 

168 

224 

280 

336 

392 

448 

504 

$62 

56 

1 12 

I69 

225 

281 

337 

393 

450 

506 

564 

56 

n 3 

169 

226 


338 

395 

45 » 

508 

566 

57 

113 

170 

225 

283 

340 

396 

453 

509 

568 

57 

1 14 

170 

1 227 

284 

34 * 

398 

454 

51 1 

57 ° 

57 

1 14 

171 

228 

285 

342 

399 

456 

5*3 

572 

57 

1 14 

172 

22 9 

286 

343 

400 

i 458 

5*5 

574 

57 

115 

172 

- 230 

287 

344 

401 

459 

5*6 

576 

58 

115 

*73 

230 

288 

346 


46I 

518 

578 

58 

116 

173 

231 

■ 2S9 

347 

405 

462 

520 

580 

58 

116 

*74 

232 

290 

348 

406 

464 

522 

582 

58 

116 

*75 

233 

291 

349 

407 

466 

5 * 4 . 

584 

58 

1 17 

*75 

234 


359 

409 

497 

526 

585 

59 

1*7 

176 

234 

293 

352 

410 

469 

527 

588 

59 

118 

176 

235 

294 

353 

412 

470 

529 

59 0 

59 

118 

*77 

236 

295 

354 

4 i 3 

47 * 

53 i 

592 

59 

118 

178 

237 

295 

355 

414 

474 

533 

594 

59 

119 

178 

238 

297 

356 

416 

475 

535 

596 

6C 

119 

179 

238 

298 

358 

4*7 

477 

53 « 

598 

60 

120 

179 

239 

299 

359 

4*9 

478 

538 

600 

60 

120 

180 

240 

300 

360 

420 

480 

54 ° 

602 

6 O 

120 

181 

24I 

301 

561 

42* 

482 

542 

50 4 

60 

121 

181 

242 

302 

! 3*52 

423 

483 

544 

606 

61 

121 

182 

242 

303 

364 

424 

4S5 

545 

608 

61 

122 

182 

243 

304 

365 

426 

486 

547 

610 

61 

122 

*83 

244 

305 

366 

427 

488 

549 

6 12 

61 

122 ' 

1 

184 

H5 

. 306 

3^7 

428 

490 

551 

614 

61 

125 

184 

246 

3°7 

368 

430 

492 

553 

5 i 6 

62 

123 

185 

246 

308 

370 

431 

493 

554 

618 

62 

124 

IS* 

<147 

309 

37 * 

433 

494 

556 
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A TABLE of Proportional Tarts , 


Tenth Parts of thofe Differences. 


Diff.of 

1 

'2 

3 

4 

5 

6 

7 

8 

9 ' 

Logar. 

620 

62 

I24 

186 

248 

310 

372 

434 * 

496 

558 

622 

62 

124 

187 

249 

31* 

373 

435 

498 

56 o 

624 

62 

127 

187 

2JO 

312 

374 

437 

499 

56 i 

626 

63 

125 

188 

2JO 

313 

3 76 

438 

501 

563 

6 28 

63 

126 

1 88 

251 

3'4 

377 

44 ° 

502 

5 65 

630 

63 

126 

189 

2 J 2 

315 

378 

44 ' 

504 

567 

632 

<53 

126 

I90 

253 

3 1 6 

379 

442 

906 

56o 

634 

<*3 

127 

1 90 

2 54 

3*7 

380 


507 

57 < 

636 

64 

127 

191 

254 

3 ' 8 . 

382 

445 

5°9 

572 

638 

<54 

128 

191 

255 

3>9 

383 

447 

510 

574 

640 

64 

128 

192 

2 S 6 

320 

384 

448 

512 

576 

642 

64 

128 

193 

2 57 

321 

385 

449 

5<4 

578 

644 

64 

129 

193 

258 

322 

386 

451 

515 

580 

646 

65 

129 

194 

258 

323 

388 

452 

517 

58i 

648 

65 

130 

>94 

259 

324 

389 

454 

518 

583 

650 

65 

130 

<95 

260 

325 

39 o 

455 

520 

589 

652 

65 

130 

196 

261 

326 

39 < 

456 

522 

587 

654 - 

65 

13 * 

< 96 , 

262 

327 

392 

458 


589 

656 

66 

131 

197 

262 

328 

394 

459 

525 

59 ° 

6 58 

66 

132 

197 

263 

329 

395 

461 

526 

592 

660 

66 

132 

<98 

264 

33 ° 

396 

462 


594 

66 2 

66 

132 

199 

265 

331 

397 

463 

53 ° 

596 

664 

66 

133 

199 

2 66 

332 

398 

465 

53 * 

598 

666 

67 

133 

200 

266 

333 

400 

466 

533 

5 99 

66 8 

67 

* 34 . 

200 

267 

334 

401 

468 

534 

601 

6 70 

^7 

*34 

201 

268 

335 

402 

469 

536 

603 

672 

67 

1 34 

202 

269 

336 

4°3 

47 ° 

538 

605 

674 

67 

135 

202 

27 O 

337 

404 

472 

539 

607 

->76 

68 

* 35 

203 

270 

338 

406 

473 

54 < 

608 

678 

68 

I3<5 

203 

271 

3 3 y 

407 

475 

542 

610 

680 

68 

136 

204 

272 

34 ° 

408 

476 

544 

612 

682 

68 

136 

20 5 

273 

341 

4 C 9 

477 

546 

614 

684 

68 

<37 

205 

274 

342 

4I0 

479 

547 

616 

686 

69 

137 

206 

274 

343 

412 

480 

549 

617 

688 

69 

138 

206 

275 

344 

413 

482 

55° 

619 

690 

69 

138 

207 

276 

345 

4<4 

483 

552 

621 

692 

69 

•38 

208 

277 

345 

4<3 

484 

554 

623 

6 94 

69 

139 

2o8 

278 

347 

416 

486 • 

555 

625 

696 

70 

• 39 

209 

278 

348 

4»7 

^7 

557 

626 

698 

70 

140 

209 

279 

349 

. 4<9 

489 


628 
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A TABLE of Proportional Paris , 


thofe Differences. 
5 I <5 | 7 


70 

72 

74 

76 1 
778 I 


70 

7° 

70 

7‘ 

7‘ 

7' 

71 

7 1 

72 
7 2 
72 
72 

7 2 

73 
73 
73 
73 

73 

74 
74 
74 
74 

74 

75 
75 
75 
75 

75 

76 
7* 

7 * 

7« 

7 tf 

77 
77 
77 
77 
77 
78, 

78 1 1 5* 


350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 
*361 
362 
383 

364 

365 
365 

367 

368 

36p 
37o 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 j 

384 I 

385 
38$ 

387 

388 [ 
311 | 389 I 


420 490 

421 491 

422 492 

424 494 

425 496 

426 497 

427 498 

428 500 

430 501 

43 1 503 

432 504 

433 505 

434 507 

436 508 

437 5 'o 

438 51 1 

439 512 

440 514 

442 515 

443 517 

444 518 

445 519 

446 J 2 I 

448 522 

449 524 

450 525 

451 526 

45 1 528 

454 529 

455 53 i 

456 532 

457 533 

458 535 

460 J3 6 

461 538 

462 539 

463 540 

4<*4 542 

466 543 

467 545 


560 630 

5<S2 <532 
563 634 
565 635 

565 537 

568 639 

570 641 

57' 843 

573 644 

574 648 
57 6 548 

578 550 

579 652 

581 653 

582 655 

584 657 

58 5 659 
587 661 

589 662 

590 664 

592 666 

594 668 

595 670 

597 67« 

598 673 
600 675 

602 677 

603 679 

605 680 

6c 6 682 

60S 6 84 

616 6 86 

6Ii 688 

613 689 
6)4 691 

616 69 3 

618 695 

619 697 

621 699 

622 700 
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A TABLE of Troportional Tarts.. 


Tenth Parts of thofe Differences. 


Diff.of 

Logar.l 

I 

2 

3 

4 

5 

6 

7 

8 1 

9 

780 

78: 

156 

234 

312 

390 

468 

546 

624 

70Z 


78 

» 56 

235 

3»3 

39 i 

4 6 9 

547 

626 

704 

784 

78 

>57 

235 

3'4 

392 

470 

549 

627 

706 

786 

19 

157 

• 236 

3 i 4 

393 

472 

550 

629 

7°1 

788- 

79 

«58 

235 

315 

394 

473 

552 

6? 0 

7 ° 9 

79 0 

19 

*58 

237 

316 

395 

474 

553 

632 

711 

792 

79 

158 

238 

3»7 

396 

475 

554 

634 

7 1 3 

794 

19 

•59 

238 

318 

397 

477 

5 56 

<*35 

7*5 

796 

uO 

80 

159 

239 

318 

398 

478 

557 

637 

717 

798 

160 

239 

319 

399 

479 

559 

638 

7*8 

800 

80 

160 

240 


400 

480 

560 

640 

720 

802 

80 

160 

241 

321 

401 

481 

561 

642 

722 

804 

bo 

161 

241 

322 

402 

482 

563 

643 

7 2 4 

806 

81 

\6\ 

242 

322 

403 

484 

564 

645 

1H 

808 

81 

162 

242 


404 

48S 

566 

646 

7 2 7 

8?o 

81 

162 

243 

324 

4°5 

486 

S67 

648 

7 2 9 

812 

81 

1 62 

2 44 

325 

406 

487 

568 


731 

814 

81 

163 

244 

326 

407 

488 

570 

651 

733 

816 

82 

153 

*45 

325 

4O8 

490 

571 

653 

734 

818 

82 

164 

245 

• 327 

409 

491 

572 

654 

736 

820 

82 

164 

246 

328 

4IO 

492 

574 

‘ 656 

738 


82 

164 

247 

32 p 

4 1 1 

493 

575 

658 

740 

824 

82 

165 

247 

330 

412 

494 

577 

659 

742 

826 

83 

165 

248 

330 

413 

496 

578 

661 . 

74 * 

828 

83 

165 

248 

331 

4 T 4 

497 

580 

66 2 

745 

830 

83 

l6 6 

249 

332 

4*5 

498 

58 l 

66 4 

747 

832 

83 

1 66 

250 

333 

416 1 

499 

582 

666 

749 - 

834 

83 

167 

250 

334 

417 1 

500 

584 

667 

751 

836 

84 

167 

251 

334 

418 

902 

585 

669 

753 

838 

84 

158 

Hi 

335 

419 

5°3 

587 

670 

754 

840 

84 

168 

252 

336 

420 

504 

588 

671 

756 

842 

84 

l6g 

253 

337 

421 

5°5 

589 

674 

758 

?44 

84 

i6Q 

253 

338 

422 

jod ! 

591 

675 

760 

846 

8J 

169 

254 

338 

423 

508 

592 

677 

76 1 

848 

85 

170 

254 

339 

424 

5 °9 

594 

678 

763 

85O 

85 

170 

255 

340 

425 

510 

595 

680 

765 

852 

85 

170 

256 

34 i 

426 

511 

596 

682 

767. 

854 

85 


256 

342 

427 

.J“ 

598 

683 

769 

856 

86 


257 

342 

! 428 

5*4 

599 

685 , 

771 

858 

86 

17 2 

257 

343 , 

[429 

5'5 

601 

686 < 

773 
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A TABLE of Troportionat Tarts. 


Tenth Parts of thofe Differences. 


IpHF.ofi 

togar. 

860 

862 

864 

866 

868 

870 

872 

874 

876 

878 

880 

882 

884 

886 

888 

890 

892 

894 

89* 

898 

goo 

9°3 

^06 

909 

pi 2 

9 V 

pi8 

p2I 

9 2 4 

927 

93O 

93? 

936 

939 

942 

945 

948 

PS * 
9S4 
957 


I 

r 2 

3 

4 

5 

6 

7 

1 8 

9 

86 

172 

258 

344 

4 ?o 

5 16 

602 

688 

774 

86 

172 

259 

345 

431 

5‘7 

603 

690 

776 

86 

173 

259 

346 

432 

518 

605 

69 1 

778 

87 

173 

260 

346 

4?3 

520 

606 

*93 

779 

87 

i 74 

260 

347 

434 

521 

608 

*94 

781 

87 

*74 

261 

348 

435 

522 

609 

696 

783 

87 

174 

262 

349 

436 

523 

6 1 1 

698 

785 

87 

i 7 S 

262 

350 

437 

524 

612 

699 

787 

88 

175 

263 

350 

438 

v526 

6*3 

7 01 

789 

88 

176 

263 

351 

439 

527 

615 

702 

791 

88 

176 

264 

352 

440 

528 

616 

7°4 

793 

88 

I 7 <* 

26j 

353 

441 

529 

6*7 

706 

795 

88 

177 

265 

354 

442 

530 

619 

707 

796 

89 

»77 

766 

354 

443 

532 

620 

709 

797 

89 

178 

266 

355 

444 

533 

622 

710 

799 

89 

178 

267 

356 

445 

534 

6 23. 

712 

801 

89 

178 

268 

357 

446 

535 

624 

7*4 

803 

89 

J 79 

268 

?J8 

447 

53 « 

626 

7*5 

805 

90 

1 79 

769 

358 

448 

538 

627 

7*7 

8,6 

90 

180 

769 

3 S 9 

449 

539 

629 

7*8 

808 

90 

r8o 

270 

360 

450 

540 

63c 

720 

810 

90 

i8t 

271 

361 

45 * 

542 

632 

7?2 

813 

9 1 

i8l 

272 

363 

453 

544 

634 

725 

81 s 

9 * 

182 

2 73 

364 

454 

545 

636 

7 2 7 

818 

9 * 

182 

274 

365 

456 

547 

638 

73 o 

821 

91 

183 

2 74 

366 

457 

549 

640 

732 

823 

92 

184 

275 

3*7 

459 

551 

643 

734 

826 

92 

184 

276 

368 

460 

553 

'*45 

737 

829 

92 

r&J 

277 

370 

462 

554 

647 

739 

832 

93 

185 

278 

371 

4*3 

556 

649 

742 

834 

P? 

186 

279 

372 

465 

553 

651 

744 

837 

93 

187 

280 

373 

466 

S60 

653 

74 * 

-839 

94 

187 

281 

374 

468 

562 

655 

749 

842 

94 

18S 

182 

376 

4*9 

56 3 

657 

751 

845 

94 

188 

283 

377 

47 1 

56 5 

659 

754 

84 & 

94 

189 

283 

378 

47 2 

5*7 

66 1 

75 * 

850 

95 

190 

-284 

379 

474 

5*9 

66 4 

758 

853 

95 

J90 

285 

380 

475 

57 * 

666 

76 1 

85* 

95 

191 

286 

3&2 

477 

572 

668 

763 

859 

96 

l 9 i 

287 

383 

1478 

i 574 

670 

7** 

861 
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A TABLE of Tropottional Tarts. 


Tenth Parts of thofe Differences. 


Logar. 

I 

2 

3 

4 

5 

6 

7 

.8 

9 

960 

96 

I92 

288 

384 

480 

576 

672 

768 

864 

961 

96 

193 

289 

385 

481 

578 

674 

770 

867 

966 

91 

193 

290 

386 

483 

580 

676 

773 

869 

969 

97 

194 

291 

388 

484 

581 

678 

775 

872 

9 72 

97 

194 

292 

389 

486 

583 

680 

778 

875 

9 75 

98 

•95 

292 

390 

487 

585 

682 

780 

878 

9 78 

98 

196 

293 

391 

489 

587 

685 

782 

880 

981 

98 

196 

294 

392 

490 

589 

687 

785 

883 

984 

o 3 

197 

295 

394 

492 

590 

689 

787 

886 

9 87 

99 

197 

296 

395 

493 

59 2 

691 

790 

888 

990 

99 

1 98 

2 97 

396 

495 

594 

693 

792 

891 

99 3 

99 

199 

298 

397 

496 

596 

695 

794 

894 

996 

ICO 

199 

299 

398 

498 

598 

697 

191 

897 

999 

loo 

200 

300 

400 

499 

599 

699 

199 

899 

1005 

IOI 

201 

301 

402 

502 

603 

703 

804 

904 

loop 

lol 

202 

303 

404 

504 

605 

706 

807 

9 o 8 

iol? 

lot 

20? 

304 

405 

506 

608 

709 

810 

912 

1017 

102 

203 

305 

4°7 

508 

6 10 

712 

814 

9 *S 

IC 2 I 

102 

204 

306 

408 

510 

6*3 

7 *S 

817 

919 

1025 

103 

205 

307 

410 

512 

615 

7*7 

820 

923 

1029 

103 

20(5 

309 

412 

5*4 

6*7 

720 

823 

926 

1033 

103 

207 

310 

4' 3 

5*6 

620 

723 

826 

930 

*P 37 

104 

207 

3 * 1 

4*5 

5*8 

622 

726 

830 

933 

1041 

104 

208 

312 

416 

520 

625 

729 

833 

937 

1045 

105 

209 

30 

418 

522 

6 27 

73 i 

836 

941 

104P 

Jc 5 

210 

315 

420 

524 

629 

734 

839 

944 

i °53 

*05 

21 I 

316 

42 « 

526 

632 

737 

842 

948 

1057 

ic6 

2>I 

3 1 7 

423 

528 

634 

740 

846 

95 i 

106 1 

I06 

212 

318 

424 

530 

*37 

743 

849 

955 

io<59 

107 

2'3 

319 

426 

532 

639 

745 

852 

959 

1069 

107 

214 

321 

428 

534 

6 41 

748 

855 

96 2 

1073 

107 

2I5 

322 

429 

53 « 

644 

751 

858 

966 

1077 

108 

219 

323 

431 

538 

646 

754 

8(52 

969 

1081 

108 

216 

324 

432 

540 

649 

757 

865 

97 3 

1085 

I09 

217 

325 

434 

542 

65 * 

759 

868 

977 

1089 

109 

218 

327 

436 

544 

653 

762 

87* 

98 c 

1093 

1 10 

219 

328 

437 

546 

656 

765 

874 

984 

1097 

110 

2I9 

329 

439 

S48 

658 

768 

878 

987 

U01 

iio 

220 

33 ° 

44° 

55o 

661 

771 

bSl 

99 1 

1109 

111 

221 

331 

44 2 

552 

66 3 

773 

884 

994 
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A TAB LE of Proportional Porto, 




Tenth Parts of thofe 

Differences. 



Diff. of 
Logar. 

I 

2 

3 

4 . 

5 

6 

7 

8 

9 

Ho 9 

III 

222 

333 

444 

554 

55 y 
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887 

998 

m3 

I LI 

223 

334 

445 

556 

568 

779 

890 

1002 

in? 

112 

223 

335 

447 

558 

670 

782 

894 

1005 

1121 

112 

2 24 

336 

448 

560 

673 

785 

897 

1009 

1125 

113 

125 

337 

450 

562 

*75 

787 

900 

10I3 

I!2 9 

113 
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2200 

2475 

2760 

276 

552 

828 

1 104 

1380 

1656 

1932 

2208 

2484 

2770 

277 

554 

83 * 

II08 

*385 

1662 

1939 

2216 

2493 

2780 

?78 

556 

834 

1 1 1 2 

*390 

1668, 

1946 

2224 

2502 

2790 

279 

558 

837 

IU6 

*395 

>674 

■953 

2232 

2511 

2800 

280 

560 

840 

1 120 

1400 

1 68c 

i960 

2240 

2520 

2810 

281 

562 

843 

1124 

1405 

1686 

1967 

2248 

252 9 

2820 

282 

564 

846 

1128 

1410 

1692 

*974 

22)6 

25?8 

2830 

283 

566 

849 

1132 

* 4*5 

1698 

198* 

2264 

2547 

284O 

284 

568 

852 

1136 

1420 

1704 

1988 

22 72 

255 * 

2850 

285 

570 

855 

|**40 

I425 

171c 

1995 

2280 

2565 
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Diff. of 
Logar. 

2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
! 294c? 
29 >0 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
307a 
3080 
7090 
3 too 
3110 
3120 
3130 
314° 
3150 
3160 
3 1 7° 

3180 

3190 

320c 

3210 

3220 

3230 

3240 

3250 


Tenth Parts of thofe Differences. 
2 I 3 I 4 I 5 I 6 1 ' 


l 1 

2 

3 

4 

5 

286 

572 

858 

1144 

1430 

287 

574 

861 

1148 

1435 

288 

57« 

864 

1152 

1440 

289 

578 

867 

1156 

*445 

290 

580 

870 

1 160 

1450 

291 

582 

873 

1164 

1455 

292 

584 

876 

1168 

1460 

i 293 

586 

879 

1172 

1465 1 

1 294 

588 

882 

1176 

'47o; 


Joe 885 
592 8S8 
594 891 
596 894 

598 897 
600 900 
602 903 
604 906 
606 909 
6 08 912 
6lo 915 
612 918 
6I4 921 

6 r<s 924 
618 927 

620 93° 
622 933 
624 938 
616 939 
628 942 
630 945 
632 948 
<534 05* 
636 954 
638 957 
640 96o 
642 963 
6 44. 9 6 6 
646 969 
648 972 
650 97 y 


180 1475 ‘770 
184 1480 1776 
188 1485 1 1782 
192 1490 1788 
196 ‘495 *794 
20Q 1500 1800 
204 1505 1806 
208 1510 1812 
212 1515 1818 
21 6 1520 1824 
220 I52y 1830 
224 1530 I836 
228 1535 I842 
232 1540 ‘848 

236 1 545 J 854 
240 1550 186a 
244 1555 1 866 
288 1560 1872 
252 1565 1878 
256 1570 1884 
260 1575 I890 
254 » 580 1896 
268 I585 1902 
272 1590 1908 
276 1595 I9I4 
280 1600 I920 
284 1605 1926 
288 1610 1932 
292 I6I5 1938 
296 1620 1944 
3 co 1625 1950 


7 

*002 
2009 
*016 
2023 
2030 
2037 
2044 
2oyi 
2058 
206 y 
2072 
2079 
2086 
2093 

2 IOO 
2107 
21I4 
2(21 
2128 
2135 
2142 
2*49 

2156 

2163 

2170 

2*77 

2184 

2191 

2198 

2205 

2212 

2219 

2226 

2233 

2240 

2247; 

2254 

2261 j 
2268- 
2275' 


8 

2288 

2296 

2304 

2312 

2320 

2328 

2336 

2344 

2352 

2360 

2368 

2376 

2384 

2392 

240c 

2408 

2416 

2424 

2432 

244° 

2448 

2456 

2464 

2472 

2480 

2488 

2496 

2504 

2512 

2520 

2528 

2536 

2544 

2552 

2560 

2568 

2576 

2584 

2592 

2600 


9 

257+ 
2583. 
2 5 92 
16 01 
2610 
2619 
2628 
2637 
2 <$46 
2655 
2664. 
2673. 

2682. 

269r 

2700 

2709 

2718 

2727 

2736 
2 7 4* 
2754 
2763. 

2772 

2781 

2790 

2799 

2808 

2817 

2826 

2g 35 

2844 

2853 

2862 

2871 

2880 

2889 

2898. 

2907 

2916 

2925 
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.Tenth Parts of thofe Differences. 



Diff. of 
Log ar. 

1 

2 

3 

4 

5 

6 

7 

£ 

9 

3260 

326 

6 52 

978 

1304 

1630 

1956 

2282 

2608 

2 934 

3270 

327 

6 54 

981 

1308 

1635 

1962 

2289 

2616 

2943 

3280 

328 

6 5<5 

984 

1312 

1640 

1968 

2296 

2624 

2952 

3290 

329 

658 

987 

1316 

16+5 

‘974 

2303 

2632 

2961 

3300 

330 

66 0 

990 

1320 

1650 

1980 

2310 

2640 

2970 

33 ‘o 

331 

66 2 

993 

1324 

1655 

1986 

2317 

2648 

2979 

3320 

332 

66 4 

5(96 

1328 


1992 

2324 

2656 

2988 

3330 

333 

666 

999 

1332 

1665 

1998 

2331 

766 <\ 

2 997 

334 Q 

334 

66 8 

1002 

1336 

1670 

2004 

2338 

2672. 

3006 

3350 

335 

670 

1005 

1340 

,<s 75 

2010 

2 345 

2680 

3015 

3360 

336 

672 

1008 

'344 

1680 

2016 

2352 

2688 

3024 

3370 

337 

674 

IOll 

1348 

1685 

2022 

2359 

16 j6 

3033 

3380 

338 

676 

1014 

1352 

1690 

2028 

2366 

2704 

3042 

3390 

339 

6 78 

1 0I-7 

1356 

1 6 95 

-2034 

2 373 

2712 

305 ' 

3400 

34° 

680 

1 020 

1 360 

1700 

2040 

2380 

2720 

3060 

34 <° 

34 1 

<582 

1023 

1364 

'705 

2046 

2387 

2728 

3069 

3420 

342 

684 

1026 

1368 

1710 

2052 

2?94 

2736 

3078 

3430 

343 

<586 

1029 

1372 

1715 

2058 

2401 

2744 

3087 

3440 

344 

688 

1032 

1376 

1720 

2064 

2408 

2752 

3 o 9<5 

345 ° 

345 

69 0 

*035 

1380 

1725 

2070 

2415 

2760 

3‘°5 

3460 

346 

6^2 

1038 

1384 

1730 

2076 

2422 

2768 

3114 

3470 

347 

694 

1 041 

1388 

‘735 

2082 

2429 

2776 

3123 

3480 

348 

696 

1044 

1392 

1740 

2088 

2436 

2784 

3132 

349° 

349 

698 

*047 

1396 

‘745 

2094 

2 443 

2792 

3 ‘ 4 ‘ 

3500 

350 

700 

1050 

1400 

1750 

2‘oo 

2450 

2800 

3150 

3510 

35 ' 

702 

•053 

■ 4°4 

'755 

2106 

2457 

2808 

3 ‘ 59 

3520 

352 

704 

loj6 

1408 

1760 

2112 

2464 

2816 

3168 

3530 

353 

706 

I059 

1412 

1765 

2llS 

| 2 47 ‘ 

2824 

3177 

354c 

354 

708 

1062 

1416 

1770 

2124 

2478 

2832 

3186 

3570 

355 

710 

I065 

1420 

‘775 

2130 

2485 

2840 

3195 

3560 

35 * 

712 

1068 

1424 

1780 

2136 

2492 

2848 

3204 

357 o 

357 

714 

1071 

1428 

'785 

2142 

24 99 

2856 

3213 

3580 

358 

716 

‘°74 

1432 

I 79 c 

2148 

25O6 

2864 

3222 

l$ 9 o 

359 

718 

1077 

1436 

'795 

2154 

2513 

2872 

3231 

3600 

360 

720 

1 080 

1440 

1.800 

2160 

2520 

2880 

3240 

3 ^*o 

361 

722 

I083 

1444 

1805 

2166 

2527 

2888 

3249 

3620 

362 

724 

I c86 

1448 

1810 

2172 

253 + 

2896 

3 2 58 

3630 

3 <53 

726 

1089 

*452 

1815 

2178 

2541 

2904 

3267 

3640 

364 

728 

1092 

'456 

1820 

2184 

2548 

2912 

3276 . 

3650 

365 

730 

1095 

I460 

1825 

2190 

2555 

2920 

3285 
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1830 
I8 ?5 
1840 

• 845 
i 8 yo 
1855 

• 860 

• 86 5 
•87c 
I875 
188c 

• 885 

1890 

•895 
19c© 

1 905 

• 910 
ipi 5 
1920 
1925 
*93° 
x 935 
1 94° 

*945 
1970 

W 

»9<50 

1965 
1 970 

*975 
'980 

*985 
1990 

‘995 2394 
2cOO 24CO 

2005 2406 

2ol c 2412 
2015 2418 

202C 2424 

2025 I 2430 


3240 I 3645 
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Tenth Parts of thofe Differences. 



Diff.of 

Logar. 

4O6O 

1 

406 

2 

812 

3 

1218- 

4 

1624 

5 

2030 

6 

'2436 

7 

2842 

8 

3248 

9 

3 <S 54 

4070 

4°7 

814 

1221 

1628 

2035 

2442 

2849 

3256 

3663 

4080 

408 

816 

1224 

1632 

2040 

(2448 

2856 

3264 

36 72 

4090 

4 ° 9 

818 

1227 

1636 

2045 

2454 

2863 

3272 

3681 

4100 

410 

820 

1230 

1640 

2050 

2460 

I2870 

.3280 

3690 

4IIO 

411 

822 

1233 

1644 

2055 

2466 

2877 

3288 

3699 

41 20 

412 

824 

1235 

1648 

2060 

2472 

2884 

3296 

3708 

4*30 

4 l 3 

826 

1239 

1652 

2065 

2478 

2891 

3304 

37 >7 

4140 

414 

828 

1242 

1656 

2070 

2484 

2898 

33 12 

3726 

4150 

4*5 

830 

1243 

1660 

2075 

2490 

2905 

3320 

3735 

4KS0 

416 

832 

1248 

I664 

2080 

2496 

2pl2 

3328 

3744 

4170 

4'7 

834 

1251 

1668 

2085 

2502 

291 9 

3336 

3753 

4180 

418 

836 

1254 

1672 

2090 

2508 

2926 

3344 

4762 

419° 

419 

838 

1257 

1676 

2095 

* 5*4 

2933 

335 2 

3771 

4200 

420 

840 

I 260 

1680 

2I00 

2.520 

2940 

336 ° 

3780 

4210 

421 

842 

1263 

1684 

2105 

25*6 

2947 

33*8 

37 8 9 

4220 

422 

844 

12(56 

1688 

2110 

2532 

2954 

337 6 

3798 

4230 

423 

846 

1269 

1692 

2HJ 

2538 

2961 

3384 

3807 

4240 

424 

848 

1272 

1696 

2120 

2544 

2968 

3392 

3816 

4250 

425 

850 

I275 

1700 

2125 

*550 

2975 

3400 

3825 

4260 

426 

852 

1278 

1704 

2130 

2556 

2982 

3408 

3834 

4270 

427 

854 

1281 

1708 

2I35 

2562 

2989 

3416 

3843 

4280 

428 

8 56 

1284 

1712 

2I4O 

2568 

2 996 

3424 

3852 

4290 

429 

858 

1287 

1716 

2I 4 J 

[2574 

3003 

3432 

3861 

4 3 °° 

430 

860 

12 93 

1720 

2150 

2580 

3010 

3440 

3870 

431° 

431 . 

86* 

1293 

1724 

1 * 1*5 

2586 

3017 

3448 

3879 

4320 

43 ^ 

864 

I 29<5 

1728 

2160 

259 * 

3024 

345 ^ 

3888 
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S e ct, II. Multiplication by Lines , three Ways. 

CHAP. VIII. 

Lineal Arithmetic. (See Plate A.) 

T HIS fourth Species of Arithmetic is performed by Right 
Lines, fo that Magnitude being here confidered, it may be 
called Geometrical Arithmetic. 

2. A Right Line is properly defined to be the 
neareft Diftance between two Points, as the Line a ' b 
(acb, Fig* i.) is the neareft Diftance between the • 

Points a and b. 

3. The Difpofition of the two principal Lines, by which this 
kind of Arithmetic is performed, are either in a Right Angle or an 
Oblique. 

• 4. A Right Angle is when one Line falls Perpendicular on ano- 
ther, as the Line ab { Fig. 2.) does on be \ but when' two Lines 
meet not fo, they form an Angle called Oblique as the Angle d ef 
{Fig. 3) by both which, Queftions are anfwered. 

As in Logarithms thofe Artificial Numbers are not employed 
about the moft eafy and felf-evident Rules of Addition and Subjlra* 
tlion of Natural Numbers: So here by Lines I (hall only fhew how 
Multiplication , Dknjion , the Rule of Proportion , with Extraction of 
Roots , are performed thereby. 

Sect.II: Multiplication by Lines, three Ways. 

1. What is the Produd of 17* by 127 ? See Fig. 4. in the folded 
Sheet (A.) . ' 

To anfwer this, draw a Line at pleafure, and fet off I2» equal 
Parts as from a to b, from the Line of equal Parts. 

Then draw a perpendicular Line at pleafure as be, and fet off 
ftombtociyh. 

Laftly, Draw Lines between each equal Part, and the i, Pa- 
rallel to {a b) and to {b c ), then telling the feveral little Squares 
each of which is a Unit, you*ll find 204 intire, and 1 7 and 1 2 Halves, 
or i4i which together, and the i at the Angle (c) make the Pro- 
dud 2184. 

If you would multiply 175 by 125, that is, if you fuppofe every 
Unit in the Line {ab) to be 10, then 127 will be 125, and by. 

Y y the 
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3 4<s Multiplication by Lines , three Ways. Chap. VIH. 

the fame Rule the Line be will be 175, and by fuppofing each 
little Square 100 for .10 times 10, die Lines a b and be being 10 
times as many as before) you’ll find 20400 little Squares or Units, 
and 17 and 12 Fiftie (or ,1450) and 25 the 4th of too at the Angle 
<r), which added together, makes 21875 = thc Produd required. 

A fecond Way to multiply by Lines. 

But before I proceed therein, it will be neceflary to fhewhow to 
draw a Line Parallel to another, sad through any Point afiigned : 
So to draw a Line through the Point (a) (See Fig.^§. Plate A.) and 
Parallel to (»#), fet the Foot of your Compaffes in the Point, and 
extend the other to the Line m n, fo as to deferibe the Arc t c juft 
to touch the Line mu \ and with that Diftance of the Feet fet one 
in the Point (<?) (or thereabout; and deferibe the Arc (d d)-, then 
lay a Ruler from that Arc to the Point a, and draw die Line $ q y 

which is the Anfwer. ■ . 

to multiply by 2 Lines, including an Oblique Angle us that (edn,; 

Fig. 6 . 

Whatis the Produ£t of 3.5 by 2.2? For anfwer, having made 
ap Angle at pleafure, not too acute. 

Rule.] Take a Line of equal Parts, and fet off 1 from the Angle 
d to 1. Then fet the Multiplicand from d to 3.5 on the other Leg 
(dn). idly. Set the Multiplier from 1 to 2.2. 4 tidy. Draw the 
Line 1 to 3.5, produced to about (m), for the better drawing die 
Line (2.2 * 7.7) Parallel to (i,m) i fo is the Diftance between 3.5 
and 7.7 the Anfwer, which meafured upon the feme Line of equal 
Parts, is found 7.7 = the Product. 

2. Or if you fet the Multiplicand from 1 to b •, and the Multi- 
plier from dxo a, a Line (b c) drawn Parallel to(i, a) cutteth the 
Product (a c) 7.7 as before. 

3. Or if you fuppofe the Faftors 10 times as much, the Anfwer 
will be by the fame Method 770. 

A third Way to multiply by Lines. 

This ihews the t 7 'fe of a line of Numbers, or as *tis often called 
Gunter’s L.ine ; being a Line of Logarithms, as will appear by the 
Vfe, Addition performing Multiplication *, Subjlr aHion , the Work of Di- 
V\fion i Dbnfion , the Extraction of Roots , fire. 
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Sect. III. < B't t vijicn by Lines* three Ways. 

This ufeful line was the Invention of Mr Edmund Gunter, Pro- 
fieflor of Ajlronomy at Grtjhtrm-College about the Year 1620 j and it 
is a, line divided into 10 unequal Parcs, and thofe 10 Parts repeated 
are called 20, 30, 40, when the former Parts are called 1, 2. 
3 . &c. 

If the firft to are Tens, The ad ten Parts are 100’s 

If the firft 10 are Hundreds, The ad Radius are fo many 

("Thoufands. 

If you multiply 1 place by 2 places, The Product is fo many 1 o’s 

(as the Figure denotes. 

As your own Experience will eafily difcover to ydu. See the- 
making of this line near the End of Sett. 4th following. 

To multiply any 2 Numbers, as thofe in the laft Cafe 2.2 by 
3.5. See Fig. 7. Plate A. 

Rule.] Extend the Foot of a Pair of Compaffes (or other Me»- 
furcj from 1 to 2.2, and that Extent reaches from 3.5 to 7.7 y 

idly. Or the Extent from 1 to 3.5, reaches from 2.2 to 7.7. 

2dly, Or if you multiply 35 by 22 : In this cafe, what is called 
1, 2, &c. in the ift part, muft be fuppofed 10, 20, fcfr. and what 
are 10th parts muft be called Units, and if both Factors be 10 or 
more each, the Produft is Hundreds. So the Extent as before 
from 10 to 22, reaches from 35 to 770 ; for here 35 being multi- 
plied by a Number which is above 10, is fb many too*s and 10’s 
as the Meafure extends to *, for your Infpeftion fhews, that 35 by 
jo is 350, which is 3 places j and if for any Number of Tens, the 
like : And if the 2d Extent be beyond 1 a on the line, it is ftill ft> 
many Hundreds, as 30 by 50 is 1 500, (Ae, 

And Note, That whatever you call the larger Dtvifions, the 
fmaller in the fame Radius are a 10th thereof, as is before hinted,, 
and the contrary. 

Sect. HI. Drvifions by lines , three fFdys. 

As T have fhewed Multiplication by three different lines, and by 
each two ways •, fo I intend to fhew how to divide. 

Cafe 1.] What is the Quotient of 2i8i by 17! ? See Fig. 4. 

The Dividend is reprefented by the feveral fmall Squares and 
Parts in the Superficies a c, which if you divide by the fide (a 1 7») 
die Quotient will be one of die fmaller fides a b or (17I c). 

Y y 2 Fee 
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34* 'Divifion by Lines , three Waps'. Chap. VIIT. 

For having divided a Line ('a, v/k) into 17J, parts, your Divi- 
for, and made a little Square upon each part, and half of one for 
the half ; if you add to thofe Squares at Right Angles fo many as 
will make them up 21 8*-, and as many in one Row of Squares as 
another •, you will then find that the Line including a Righr Angle 
with (a iyk) will be (a b) which will contain i2i of thofe fmall 
Squares, and is confequently the Quotient, becaufe that Quote 
multiplied in the Divifor (a, 171) produceth the Dividend or Num- 
ber of fmall Squares (a c ) — 218 i. And the fame may be laid of 
other like Superficies and their Sides, whatever they be for Numbers. 

; , A fecond Way to divide Lines. 

What is the Quote of 7.7 divided by 3.5 ? (Fig. 6 . for I make ufe 
of the fame Numbers as in Multiplication , to prevent Confufion by a 
Multitude of prickt Lines.) 

1 /?, Take 1 from any Line of equal Parts, arid fet off (d 1). 

2 dly y Set the Divifor (i, 3.5) off from the fame Line of Parts. 

3 dly t Draw the Line (1, 3.5) and produce it to m, (Ac. , 

4 tbly> Set your Dividend (7.7) from 3* towards », which extends 
• -to 7.7. 

Stbly, Through that Point draw a Line parallel to (1 m) and it 
will pafs through the Point 2.2 in the Line ( de ). . ' 

6 tbly, Take the Diftance from i to 2.2, and ap^)ly it to your 
equal Parts, and you’ll find it 2.2 — the Quote. 

Or if you were to divide 7.7 by 2.2, thel)ivifor fet from d to a , 
and the Dividend from a to c : If a Line be drawn ('i a)\ and ano- 
ther parallel thereto through the Point r, that Line will pafs thro* 
b in the Line d e, and the diftance ( 1 b) meafured on the fame Line 
•of equal Parts, will be 3.5 == the Quote. 

Or if you divide 770 by 35, the Method is the fame as the firft 
•of thefe, and 77 by 22 the fame as the fecond or laft, viz. 35. And 
the like of other Numbers. 

A third Way to divide by Lines. 

Suppofe by die Line of Numbers,. Fig. 7. Plate A. you would 
divide 770 by 22. Extend the Compafies from 10 to; 22; (calling 
thofe 10, (sfc. in the firft Radius, which are 1, 2, (Ac. and thofe 
100’s in the fecond, which are 10, 20, 30, (Ac.) .and the 

fame 
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$£C t, IV. The direft Rule of ‘Proportion by Lines. ,349 
■fame Extent reaches from 770 in the fecond Radius, backward 
to 35. 

Or to divide 770 by 35, the Extent from 10 to 35, extends 
^backward from 770 to 22. And the like of other Numbers. 

Sect. IV. ‘the direft Rule of Proportion by Lines. 

If 10 ife of Sugar coft 22 s. what will 35 lb coft? 

1 By the lines, Fig. 6 . fet 10 from the Angle to 1 ("which fup- 
pofe 10, as if the 1 was not there •,) then fet the 22 s. from 1 to 
2.2, that is, from 10 to 22. 3 dly, Set the third Number, from 
the Angle at d to 3.5, or to 35. Then draw a line from 10 to 
35 = the third Number given, and a line parallel to chat through 
the Point 2.2 (here 22 will pafs through, or cut the line d n in 
7.7) fo the Diftance 7.7 to 3.5 (meafured upon the line whereby 
■d 1 is 10) is 77 s. = the value of the 3$ lb of Sugar. I have done 
this (as I faid before) by the lame parallel lines, to prevent Confu- 
fion by a Multiplicity 

2 dly, By the line of Numbers, Fig. 7. If 12 C. of Sugar coft 25 /. 
4 s. what will 1 Ton or 20 C. coft ? 

Extend the Compares from 12 C. to 25.2, and the fame Extent 
reaches from 20 C. to 42 1 . the Anfwer. 

Quejl. 2. If you would know the Intereft of .90 L for ,a Year at 
6 per Cent. extend the Compafles from 100 backward to 6; and the 
fame Extent reaches from 90 to 5-4 !• or /. 5 : 8 : —.the Anfwer. 

3 dly. To Extract the Square Root, take half the Diftance. be- 
tween the Square Number given and 1. And 1 third of the Di- 
ftance from a Cube Number to z is the Cube Root, taking the 
third next to 1 . 

And now I might end this part of Arithmetic, but before I da 
I fbatl Ihew the making of a line of ^Chords of Numbers, and a 
line of half Tangents with fomething of their Ufe, and that of e- 
qual Parts, which will be a Preparative for thofe who would know 
now to perform Trigonometry Geometrically. 

! The line of Chords is 90 Degrees ( or equal Parts in the fourth 
Part of a Circle) let off upon a ftraight line, as Fig. 8. Plate A. 
the Degree ( em ) are fet upon the Diameter (ecn) where (c6o) of 
the Circle, is equal to Radius or the Semi-diameter of that Circle, 
and e m equal to e n, &c. 

Now to meafure any Angle by this line extend the Compafles 
:from e to 60 in the line (en), and with that (Tuppofe in Fig. 9.) 

fet 
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5j o The direfi Rule of 'Proportion bp Lines . Chap. VIII. 

fct one Foot in h t and defcribe the Arc (r o) y then take the Diftance- 
(r o) in your Compafies, and apply it to your line of Chords, and 
■you’ll find it 33 Degrees : That is to fay, the line or leg (h f) is 
diftant from that gb $ 3 Degrees or equal Parts of the Circle 
(, dme , &c.J as thofe are transferred upon the line (e d)-, fo -the 
Angle ( bfg ) or at /, is found 58 Degrees, and the Sum of thofe 
two Angles deduced from 180 leaves the Angle (fgb t or) at g- 
And the Sides of this Triangle are meafured by applying them 
between the Compafies to- the tine of equal Parts ( y 2), Fig. 10. 

The way to make aline of Numbers or Logarithms (commonly called 

Gunter’s Line). 


' The line (1, 10, Plate A.) is thus made r Ftrft, Make a line of 
equal Parts acccording to- the Length you intend your line of Num- 
bers, as here fo, 1000) is divided actually into 100 equal Parts, 
and each Parc fuppoied to be divided into 10, makes 1000 * and 
if your line were defigned to be much longer, you might divide 
your equal Parts into 10000. 

idly. Lay before you a Table of Logarithms,, and from that 
take the Logarithm* (omitting the Index) of a, 3, 4, ,&c. to 10, 
chelargeft Divifions of your line: As, for 2 I find the Logarithm 
.3010300, but I take Notice only of the three next places to the 
Point agreeable to my line of equal Parts, as 301 taken from that 
fine, and fet off upon the Line fi, 10,) from 1 to 2 gives the firft 
of the firft 9 unequal Parts of the line of Numbers. 


1 

3 to-be .477 j 

1* 

Then I 

! 4 

.602 

Which Logarithms 

find the 

5 

.698 

taken from the line 

Loga- 5 

6 

•77-8 

> of equal Parts, and < 

mhms 

T 

.845 

fet on that of Num- 

of 

8 

•9°3 

bers from 


. 9- 

•954 . 

L 


itoj 

1 to 4 Gives you- 
1 to 5 the other 
1 to6 unequal 
1 to 7 Parts of 
1 to 8 the line of 
1109. Numbers. 


Then for the Sub-divifions or fmaller unequal Parts ; I proceed' 
tn the very fame manner ’till I have fet them all off from 1 (the 
beginning of the line of Numbers As 


Th* 
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The Loga- 

.041 


1 to I.t 


rithm 

.079 


I to 1.2 



.113 


1 to 1.3 



.146 

Taken from the 

i to 1.4 

On 


,176 

Line of equal 

1 to 1.5 

1 


.204 

Parts, extends 

i to 1.6 



.230 

from 

i to 1.7 



.255 


1 to 1.8 



.278 


1 to 1.9 



.322 


I to 2.1 



•341, 

(Ac. . 

I tO 2 . 2 , 

(Ac. 


I have been more particular in this Affair than has been fhewed 
before, becaufe I find moft Perfons, and fome even the Inftru- 
ment-Makers, ignorant, how this very ufcful line is made origi- 
nally to any Radius, which depends on the Magnitude of the equal 
Parts. 

But Note, That the line of Numbers confi&eth of two fuch 
fines, as (1, 10 ; on Piste A, Ftg. so.) nett the Fig. 7. (or Num- 
bers) and fo from 10 is numbered ao, 30, (Ac. to 100 on the 2d 
Part, which is made 1 line with the firft, and muft fo be made by 
the Arttft. 

To make a Line of equal Pattu 

To make the line fo, 1000, Fig. 10.) imaginarily divided into 
woo Parts, or aftually into ioo. 

1/?, I divide it into 5 with my Compafies. 

idly, I divide each 5th into 2, which makes the whole into 10. 

$dly t 1 divide i tenth Part into 10 fas o, *00). 

4 tbly, I take fo, 100) between my Compafles, and fetting 1 Foot 
in (i), die other extends to (1), or a loth of the next 10th, and 
fo forward divides the whole line into 100, and each 100 muft be 
fiippofed 10, in taking off the ioooch Parts to make the line of 
Numbers by, or in other Ufes. 

The line tf half Tangents, is the fine (ns, fig. 8.) made by lay* 
ing a Ruler to (d ), and the feveral Degrees in the Quadrant (e m), 
and is ufed in meafuring fuch ftraight lines as pafs through the 
Center of a Circle, and do r ep resent Circles, though they appear 
Right lines, as (c m}, (c d). Sec. The Ufe of the line of e- 
qual Parts has been fully ihewn before in meafuring Right lines, 

and 
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' Tnfirumental Arithmetic. Chap. IX. 

and there is nothing more falls within the Compafs of Lineal or 
Geometrical Arithmetic ; which will be of great Ufe to fuck as 
intend to ftudy Geometry, to which 1 recommend, the reading of 
Euclid, lib. 2. I fhall therefore proceed, to, 

CHAP. IX. 

INSTRUMENTAL ARITHMETIC. 

I NSTRUMENT A L Arithmetic is that Part which is 
performed by Inforuments, accommodated with Figures on 
Numbers, for that purpofe. Of this kind, that of Acer’s Bones, 
juftly claims the firll Confideration, as being the mod plain and 
eafy Inftrument for all Operations, whether in Multiplication, Dir 
vifion, or Extraftion of Roots. 

A Defiription of Neper V Bones, (See Fig. i. Plate R) As to their 
Matter, they. ar<e fometimes made of Ivory, and then called Bones, 
fometimes of Box-Wood, and then called Vfrgula^ or little Rods ; 
for as to their Magnitude and Form , they may be made as large as, 
you pleafe: But the common Sort are each Rod about 2.5 Inches, 
long, and .32 Inches broad, and are in Figure what Geometricians, 
cal] a Parallelopipedon, which is a long Square folid, bounded with 
6 Superficies, for like 7-, S ec Dice jomed exactly one to another.) 

The Number of tbefe Rods in a Set are 10, that is, the 9 Digits and 
Cypher, befidcs the Index-Bone which is fixed to the. Bpx, and 
bath only one Face divided into 9 equal Parts, whereon the 9 Di- 
gits are placed as you fee Fig., 1. Plate R But the other 10 have 4 
Faces each, whereon are placed the 9 Digits at the top, and an 
Arithmetical Progreffion of thofe Digits-added as . 2, 4, 6 . , or 3, 9, 
i 2, &c. And whatever the fkft Figure of any Rod is, . that of the 
oppoiite Side is the Complement that makes it up-9. And the 10 
times 4 Faces or Sides being 40, contain 4 of each of the 9 Digits, 
and their Series’s Arithmetical, and 4 more Faces are of Cyphers. . 

How to add the Figures on the Rads., See Fig. 12. Plate A. 

To reduce any line of Figures on the Rods which .ftand againft 
any Digit on the Index-Face to. a true legible Number, you 

. ; tnuft 
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Sect. II. Injlrumenlal Arithmetic, &c. 353 

moft begin at the right hand : Thus to add the Digits (landing 
againft 6 in the Set, Fig. i. Plate B. You fee there is nothing to 
do but to add the two Digits together, which (land between the 
fame Slant or Diagonal lines, as 4 is 4, then 5 and 8 is 13 •, 1 and 
4 is 5, and 2 is 7 i 4 and 6 is 10 ; 1 and 3 is 4 •, 3 and 4 is 7 ; 
2 and 8 is 10 ; 1 and 1 is 2, and 2 is 4 j 1 and 6 is 7 : So that 
fix times 123456789, is found 740740734. 

Sect. II. To multiply by Neper *s Rods or Bones. 

'ueft . 1. What is the Product of 34729 by 23795 See Fig. 13. 
Plate A. 

Firft, tabulate the Multiplicand, (or either Fadtor, but the larger 
is moft ufual *,) that is, take fo many Rods out of your Set, that 
the firft Figures for thofe at the upper End of each Rod) will 
compofe your Multiplicand in order, as you fee done. Fig. 13. of 
Plate A. 

Then looking for the Figures of your Multiplier feverally in the 
Index-Rod next the left hand, you find againft each its refpeltive 
Product in the Multiplicand, as Fig. 13. aforefaid. 

Queft. 2. What is die ProduA of 3040999 by 2341 ? 

In this Example 

there being 3 Nines 3 040999 = the Multiplicand. 

and 2 Cyphers, on . 

the oppofite Sides, Multiplied by 1 = 3040999 
whereof are 2 Nines by 4= 12163996 

makes 5 Nines, by 3 = 9122997 

which is one more by 2 = 6081998 

than is in a fet of — 

thefe Rods ; the/e- 71 18978659 = Produtt. 

fore, if you have 

not another Set, you may eafily fupply the Defeat by ob- 
ferving the Product of each Figure fas you go on/ in the 
Multiplier, and thofe other Nines, and fo making one of thofe 
extraordinary: Thus in Multiplying by the 4 there (as Fig. 14.) 
and if there were another Rod for the third Nine in the Multi- 
plier, lean eafily fee there would be more fas Fig. 15. Plate A.) 

which therefore, I fuppofe, and fo put down 6, and then two 

Nines inftead of the one Nine in the Rods ; fo when I multiply 
by the 3, I find in the Tabulet toward the right hand againft 
3, (fee Eg. 16. Plate A.) But I know if I had another Rod of the 

Z z fame 
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354 Injlrumental Arithmetic, &c. Chap. IX - . 

fame Digit 9, there would have been another, as Fig. 17. Plate A. 
which fuppofing there, it would make 2997, that is, a 9 more 
than I find in the Tabulet, and fo the reft. 

Sect. III. "Divifion by Neper’* Bones or Rods. 

What is the Quote of 23734.691084 divided by 253.24 ? 

An Example of the whole Procefs, and of what help you have 
in dividing from the Rods. See Fig. 18. Plate A. 

Hence it appears, that the Rods are only ufeful in exhibiting 
the Products of the Divifor by each Figure put in the Quotient, 
which knowing, you proceed in all other Refpefts as in Divifion of 
Integers, Seel. 5. Cbap. I. e c. firft Tabulating the Divifor, and 
then whatsoever the Quote be, you have each Figure multiplied in 
the Divifor, although I have only placed in the Index-Rod the 
Figures that fall in the Quote above, and that in the Order they 
happen therein, for the more orderly fhewing the Nature of the 
Work, and how it agrees with common Divifion ; fo that in do- 
ing this Queftion above, you finding that 227916 is the next Num- 
ber on the Rods to, and lefs than, 237346 ( the firft Part of the 
Dividend J looking againft that in the Index-Rod you find 9 ; there- 
fore put 9 in the Quote, and deduft as in the Example, and the 
Remainer (with 9 brought down to it) is 94309 ; which found in 
the Rods, or what is next lefs, I obferve 3 to ftand againft it, 
which I put in the Quote, and fo proceed with the reft as in the 
Example, which is fo plain, that it will ferve for all. I have put 
the Figures of the Quote againft their refpedtive Dividuals, which 
added and placed as above in its proper place, is the general Quo- 
tient required 93.7241. 

Sect. IV. The Ufe of Neper’* Bones or Rods in Extraction of the 

Square Root. 

What is the Square Root of 547/56? (See 
Fig. 3. Plate B.) ' 

Rule.] Having pointed the Square Num- 
ber given, as taught in intire Numbers; by 
the three Points, it appears, there will be 
Hundreds, Tens, and Units in the Root. 

2 dly. Having put the Rod of the Square of 
the 9 Digits next towards the right hand of 
the Index-Rod, you’ll find that againft 4, the 


Square . Square Root. 

54756 6234 

4 

*47 

129 

1856 

1856 


o Refts. 


Digitized by 


Google 


next 



Sect. IV. Injlrumental Arithmetic, &c. j $ 5 

next Square to 5 (the firft pointed towards the left hand) there 
(lands its Root upon the faid fixed Rod, viz. 2 ; therefore put 2 
in the Root, and deduct the faid Square 4 from 5, and there 
refts 1. 

3 dly, Having brought as ufual the next Branch down, it makes 
147. Then take a Rod, whofe uppermoft Number is the double 
of the Figure laft put in that Root (here 4) ; and place the Rod 
of Squares to the right hand, that (as you fee Fig. 3. Plate B. in 
the middle Part over 30) then look in the two Rods next the right 
hand for 147, and the next lefs is 129, right againft which on the 
Index-Rod (lands 3 ; therefore put 3 in the Root, and deduft 129 
from 147, and the Remainer is 18. 

4 thly, Having placed the next two Figures (or laft Binary of the 
Square given) toward the right hand of 18, they make 1856. Then 
place two Rods (between the Rods of the Index, and that of 
Squares) whofe uppermoft Digits are the double of the 2 in the 
Root (as you fee done in Fig. 3. aforefaid next the right hand) 
and look in the 3 Rods next that hand for your 1856, which you 
find juft, and towards the left hand thereof, on the Index-Rod 
(lands 4 ; therefore put 4 in the Root, and deducing, you fee no- 
thing remains, and that 234 is the Root required. This 1 have made 
much more plain than hat been done before , by Fig. 3. which fhews the 
Pofilion of the Rods upon each Digit put in the Root , and doubt not but 
it is fujfciently intelligible. 

But Note , That if the double of the Figure put in the Root be 
more than 9, you muft put two Rods next the Index, which begin 
with the Digits of that double ; and three Rods put when the double 
of two places is above 99. Thus, if 9 is the firft in the Root, the 
double is 1 8 ; fo I put two Rods between the Index and the Rod 
of Squares, beginning with i and 8. So alfo, if 99 were the two 
firft in the Root, the double is 198} I put therefore three Rods, 
beginning with 1, 9, and 8, between the Index-Rod and that of 
Squares, £sV. 

For a farther Exemplification ; extract the Square Root by the 
Bones of 97535376. See the Work in the Margin. 


Z z 2 1 ft. Here 
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tjl. Here you find 81 Square. 

the next lefs Square to .... Square 

97, and againftit is 9 in Example 2 = 97535376 (9876 = Root 
the fixed Rod ; fo you 8 1 

put 9 in the Root, and 
deducting 8 1 , there refts 
16, and the next Branch 
or Period is 1653. 

idly. Doubling 9 is 
18, which two Rods, 
placed next that fixed, 

and that of Squares next 

the right hand •, the top o 

Digits will ftand in this 

Order, fee Fig. 19. Plate A. and in the Progreflion lower you’ll find 
againft 1504, the next lefs, to 1653, ftands 8, which put in the 
Root, and dedudt 1504, there lefts 1495 which with the next 
Period makes 14953. 

3 dly. Doubling 98 is 196; which three Rods placed next that 
fixed, and that of Squares towards the right, the firift Figures on 
the Tabulet Rods will ftand thus, fee Fig. 20. Plate A. And -in 
the Progreflion thereof lower you’ll find 13769 * againft which 
is 7, which put in the Root, and the 13769 deduced from 14953, 
there refts 1x84} to which bringing down the next Branch, makes 
118476. 

4 tbly. Doubling 987 in the Root, makes 1974; therefore taking 
6 out of the laft Tablet, and putting the Rods beginning with 7 
and 4, the top of the fix Rods will ftand thus, fee Fig. 21. And in 
the Progreflion lower you’ll find on the 5 Rods next the right hand 
118476, againft which towards the left hand upon the fixed Rod 
is 6 : So there Refts (o), and the Operation is finiihed. 


Sect. V. The Ufe of Neper’r Bones in the Extraction of the 

Cube Root.. 


The Rods make this (which is reckoned the moft difficult Rule) 
very eafy, fo foon as you know how to place your Firgula , which 
I fhall therefore illqftrate by an Example of their Pofition at every 
Figure put in the Root, as I have done in the proceeding Parts of 
Arithmetic by the Rods. 


The 
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The Cube Number given muft be prepared for Extraction by 
pointing over the Units, and every third afterwards, as is taught 
in extracting Roots of Vulgar intire Numbers, &c. for Example : 

What is the Cube Root of 182284628 ? See Figures 22, 23, 24. 
Plate A. 

ift. The firft Figure in the Root is found by placing your 
Cube*rod next the Index-rod for looking on the former for 182 
(the firft Point next the left) you find the next left to be 125. 

• • • 

182284628 (567 

*25 
57 .. 

And right againft that 125, ftands 5 on the fixed Rod, which 5 
I therefore put in the Root, and fubftraCting 125 from 18.2, there 
Refts 57. To which bringing down the next Point or Branch, it 
makes 57284. 

45216 

540 

50616 

6668628 

Then for a Divifor to divide the 57284 : Take treble the Square 
of the 5 (in the Root) which is 75, fee Fig. 23. Plate A. And 
having tabulated that, and the Rod of Cubes, as you fee, I find 
on thofe three Rods 45216 the next left to be taken, againft which 
in the Index is 6, which I put in the Root: To which 45216 I add 
540 (which is the Square of 6 in the Root multiplied in three 
times the 5 there) and the Sum is 50616 \ which fubftraCted from 
the Dividend 57284, there refts 6668, to which I bring down 
628 = the third Branch. 

9408) 6668628' 

6 5 8 5943 

8232 

6668263 

365 

And it makes the laft Dividend 6668628 ; and treble the Square 
of die Root (56) makes 9408 (a Divifor) which Tabulated with 
the Rod of Cubes, as you fee Fig. 24. Plate A . I look upon the 
Rods, and find 6585943 to be the next left Number than the 

6668628 * 
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6668628 } and againft it is 7 in the Index, which 7 I put in the 
Root : Then for the 8232 to be added to the Number next above 
it, I multiply 3 times 56 (in the Root) by the Square of 7 there ; 
and the Sum is 6668263, which I take from the laft Dividend 
6668628, and the Remainer is 365 ; to which, if you defire Deci- 
mal Places, you may put three Cyphers towards the Right, and fo 
proceed as before. I have made this Example fo demonftrative, 
that I (hall need to give no more, for by the very fame Method 
you may do any other. 

Note, That in the Divifion (by 75) the next of all on the Rods, 
and lefs than the Dividend 57284 is 52843, againft which ftands 7 
on the Index, but then had you put 7 in the Root inftead of 6, you 
would have found a Number too great to be deduced from the 
faid Dividend or Refolvend 57284 i and therefore I take ftill the 
next lefs Number which ftands againft 6. 

id Note, That the 540 and the 8232 are placed 1 Degree to- 
wards the left hand, becaufe they would fall fo if put under the 
*T ens places of the Cube of the laft Figure put in the Root ; as is 
done in the common way of Extraction. 

Note alfo, That if you have not the Rods of Squares and Cubes, 
you may do without, either by placing in the room a Rod, whofe 
firft Number is the fame with that which falls in the Root (which 
you may know by comparing the Figures on the Rods toward the 
left hand with thofe of the Dividend) or by making them (for pre- 
fent Ufe) of Paper, according to the many Examples above given 
of them, till you get the Rods of Squares and Cubes. 


Sect. VI. Notation and Numeration of the Diagonal Circular 
Injl rumen t, (See Plate B.) 

This Inftrument was by me contrived chiefiy for Reduction of 
Money, Weight, or Meafure, into Decimals j or for finding with 
' Eafe and Speed the Value of thofe Fractions, and for Multiplica- 
tion, Divifion, and Evolution. It is marked on Plate B. with Fig. 5. 
and confifteth of feven Concentric Circles (befides the two outer- 
'moft, which are Lines of Numbers) as 

1. The outward or hargeft Circle (fave two) is of equal Parts, to 
which all the reft that are lefier Circles refer in their Ufe } it is 
firft divided into 10 Parts, each of which being fubdivided into 
io, makes a 100 Parts j and each 100 Part again divided into 10 by 

the 
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the Diagonal Line (1000, a) &c. divides the whole Circle into 1000 
equal Parts. So that for Example : To find in that Circle 767 thou- 
fandth Parts, you have 760 in the Arch of that Circle, and 7 in the 
Diagonal Line, telling the Parts upward from 760. 

2. The fecond Circle is of Enghjb Coin, the whole reprefenting 
1 /. divided into 20;. each Shilling in 12 Pence, and each Penny by 
the Diagonal into 4 Farthings. So that to fet off 13*. yd. 4 q. 
look for 1 3 j. yd. in the Ambit of the Circle, and then from 7 d. 
telling upwards, you fee 1 Farthing in the Diagonal. 

3. The next inner Circle (which is the third from thofe of Num- 
bers) is of Beer Meafure, being one Barrel divided into 4 Firkins, 
each Firkin into 9 Gallons, and each Gallon into Quarts and Pints 
as you fee. 

4. The next inward is a Barrel of Ale divided into 4 Firkins, 
thofe into each 8 Gallons, and thofe again into Quarts and Pints. 

5. The fifth^ Circle inward from thofe of Logarithms is the 
Pound Averdupois divided into 16 Ounces, and thofe each Ounce 
into 16 Drains. 

6. The next inward Circle is the Hundred Averdupois divided 
into four Quarters, and each Quarter into 28 ib. And 

7. The innermoft Circle is Foot Meafure, being 1 Foot divided 

into 12 Inches, and each Inch into 4 Quarters. v 

And all thefe Divifions and Subdivifions are a&ually done, and 
not imagined only as fome Scales are, which are of little or no 
Ufe. And any Quantity in the feven inner Circles is eafily pointed 
to by the fame Rule as given for the two firft from thofe of 
Numbers, only in thefe three are* no Diagonals, there being no 
need of them, the Parts being fufficiently expreffed without. 

8. The two outermoft Circles are Lines of Numbers, whofe 
Ufes follow after 10th. 

Re duff ion of Decimals by the Circular Injirument. 

Queji. 1.] What Decimal of a Pound is 13 s. 6 d.\q? 

Rule.'] Lay a Ruler from the Center to 13 j. 6 d. i q. in the fe- 
cond Circle, and that will cut in the Diagonal Circle .676, which 
is the Anfwer. 

Queft. 2.] What is the Value of .876543 of a Pound, Sterling? 

Rule.] Lay a Ruler to the Center, and to 876, and half in the 
Diagonal Circle (or equal Parts,) and you’ll find it to cut in the 
Circle of Money 17 j. 6dAq. 
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Quejl. 3.] What Decimal of a Barrel of Beer is 2 Firkins, 7 Gal- 
lons, 3 Quarts, and a Pint ? 

Rule.] Lay the Ruler to the Center, and the Quantity given in 
the third Circle from the Line of Numbers, and it will (hew in the 
firft Circle the Decimal required to be .7187, or apparently more 
than .7 1 8 and h. . 

Queji. 4.] What is the Value of .876543 of a Barrel of Ale ? 

Rule.] Lay a Ruler to the Center, and the Decimal given in the 
Diagonal Circle fl mean the four firft Figures next the Point) and 
it will cut in the fourth Circle 3 Firkins, 4 Gallons, and about 
half a Pint. 

Quejl. 5.] In 3 Firkins, 5 Gallons, 3 Quarts of Ale, how much 
Beer ? 

Rule.] Lay a Ruler from the Center to the Quantity given in 
the Circle of Ale Meafure, and it will give in the Circle of Beer 
Meafure 3 Firkins, 6 Gallons, 2 Quarts Beer. And in like man- 
ner Beer is reduced to Ale Meafure. * 

Quejl. 6 .] What Decimal of a Pound is 13 Ounces 11 Drams? 

Rule.] Lay a Ruler from the Center to 13 Ounces and 1 1 Drams, 
and it will cut in the Diagonal Circle .8 55. 

• Queft- 7-1 What is the Value of .876543 of a Pound Averdupois ? 

Rule.] By laying a Ruler to the Center, and the Decimal given, 
it will lhew the Value in the fifth Circle from thofe of Numbers 
to be 14 Ounces and near half a Dram. 

Qv.efl. 8.] What Decimal of a hundred Weight is 2 Quarters 
21 Pound? 

Rule . ] Lay a Ruler to the Center, and the given Quantity in the 
fixth Circle, and it will cut in the Diagonal Circle .687, or .6875. 

Quejl. 9.] What is the Value of .876543 of an hundred Weight ? 

Rule.] Laying a Ruler as in the 7 th Queftion, it will cut. in the 
6th Circle 3 Quarters 14 Pound. 

£{uejl. 10.] What Decimal of a Foot is 10 Inches 3 Quarters? 

Rule.] Laying a Ruler to the Center, and the Quantity given 
in the 7th Circle, it will cut in the equal Parts .8958, or vifibly 
,895 and more. 

And a Line of Numbers being delineated without the largeft 
or diagonal Circle fas by Rules given for drawing that Line, fet- 
ting the Parts off from the Center) and another to turn round 
•within it •, you may by them do moft Queftions in Multiplication, 
Divifion, and Extraction of Roots very accurately, as by Rules in 
Chap. VIII. Or thus, Suppofe I would do the fecond Queftion in 
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Sett. 4. of Chap. VIII. i. e. If 12 C. of Sugar coft /. 25 : 4 : o what 
wid 1 Ton coft ? 

Turn 12 in the inner Circle, to 20 in the outer Circle ; and then 
againft 25.2 in the inner, will ftand 42 in the outer. 

Or in Cafe you have only a Cut of this Inftrument pafted on a 
ftrong Board that will not warp •> you may do thefe Queftions by 
the Compafies and one of the Lines (or the outmoft Circle) ; as if 
«o require 30, what will 50 require? In the fecond half Circle, 
the Extent of a pair of Compafies from 20 to 30, will extend 
from 50 to 75, the fourth Proportional or Anfwer. 

The compound Intereft of any Sum for Years, is found by the 
two Lines of Numbers : as that of /. 650 for 5 Years at 5 per Cent. 
the fifth Power of 1.05 in the Amount of l. r for five Years, which 
multiplied by /. 650 gives /. 829 : 1 1 : o the Anfwer : For 


Turn 1 in the inner Cir- 
cle, to 1.05 in the outer 
Circle, then againft 


I -°5') Cm 7 

1. 1 fin the inner^i.i6f In the outer 

1. i6r Circle ftands S1.22Q Circle. 

1.22 J . 2 8 J = the Amount of 

i /. for 5 Years. 


And turning 1 in the inner Circle to 1.28 in the innermoft 
Circle} againft 650 (the Principal,) in the inner Circle, you will 
find 8291 in the outer Circle, the Amount required. 

Many other Queftions might be propofed, and Ufes lhewn of 
this Inftrument; but I leave it to the Reader to find out, of his 
own accord, to exercife his Parts. 


The End of Injlrumental Arithmetic. 



CHAP. X. 


ALGEBRAICAL ARITHMETIC. 

t ALGEBRA being a Word derived from the Arabic Al~ 
i \ giabr, makes it probable, that the Arabs were the moft 
ancient Profeflors, and great Proficients in this Art. Although 
fome have afcribed the firft Invention to the Cbinefe , Indians , or 
Perfians , fome to the Grecians , and that it was firft propagated 
fey' Plato ; though it was kept a Secret, from the Principle, that 

A a a the 
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the divulging a Truth was prophaning of ic. The firft Treatife of 
this Art is laid to be wrote by Diophantus, extant in Latin and 
Greek but the firft European Author, was, moift probably, Lucas 
de Bur go, a Friar, who publilh’d a Book of this SubjeCt in Italian * 
printed at Venice , Anno 1494 ; yet Scipio, Cardan , and others about 
their Time, firft /hewed the Solution of Cubical Equations. The 
famous Viet a was die Inventor of Specious Algebra about 1 590, which, 
was improv’d by Oughtred ; and the Methods of folving Quadra- 
tics, by changing the fecond Term, and by compleating of the 
Square, were, with many other excellent Improvements, introdu- 
ced by the celebrated Harriot , who was contemporary with Oughtred* 
and flourilhed about the Year 1630. And fo much may fuffice for 
the Invention and Improvement of this great Art. 

II. Some define Algebra to be, The Art of Reftitution and Compari- 
fon. Ic is fometimes called. The Analitick ,. or the Art of Enquiring- 
into the fundamental Nature andReafon of Proportions, and of compojing 
and folving Equations x and difcovering Canons and Theorems accordingly. 

III. Algebra is either Numeral or Literal * the former, when a 
Queftion is folved by the Numbers themfelves* and Literal, when 
done by Symbols, Letters, or Species, reprefenting the Numbers: 
in a Queftion, 

What I have propofed for this firft Section, I fhall give the Rea- 
der in this Method. 

1. Shew him the Characters and Signs ufed in Algebra. 

2, Say what is neceflary of the Symbols or Letters, reprefenting 
Numbers in this Cale. 

3. Of the Notation,. Numeration, or way of reading Compound 
e c Quantity. 

4, Of the Definitions and Explanations of Terms peculiar to, and 
ufed in Algebra. 

IV. The learned Algebraijls , for the more commodious and ex- 
peditious. Way of Procefs in folving Problems, have very wifely 
agreed upon certain Char alters, whereby Quantities, or the Powers 
of them, are expfefied and connected, and die Mind of the Artift is. 
briefly and methodically explained, which would appear inconve- 
niently confufed, fhould Words at length be ufed : Thus, 
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Signs or 

Their Signification. . 

Literal Examples j 

Numeral Examples } 

Cbarafters. 

as. 

or, 


More. 

b 0. 

3 + 2 = 5 - 

y - 

Left. 

b — a. 

3—2 = 1. 


Equal to 


3+2=5. 

4 - 

f Tranfpos’dtothe \ 

1 Right. S 

Multiply’d by 

a-\-b=c, is a=c — b. 

2 + 3 = 5 >iS 2 = 5 — 3 - 

X 

bxa—ba. 

3 X2 = 6. 

-*• 

Tranfpofed to the Left. 

b=c — is a-\-k=zc. 

3 = 5 — 2, is 2 + 3 = 5 - 


Divided by 

7 . b. 

b^r-a= -7 
a 

3^— 2=d=I,5. 

C/D 

Difference between 

£C/D a 

' 3 C/D 2 = 1. 

L (or -a ) 

Lefier than 

a\-b. 

2-33. 

7 (ore.) 

Greater than 
rSo is (when in the") 

b 7 a. 

3 =-2. 

• • 

• • 

j middle of 4 Geo-C 
j metrical Propor+ 

7 /If 

0 

. to 

. 3 * 2 1 J 5 * , 

% 

L tionals.) J 

<* Continual . Geoo 



• • 

• • 

< metrical Propor- > 
C tionals. j 

&. b • J. r. 4 r 

1.3.9. 27. 8l*rf* 

W 

Xhe Square Root of 

. v' bb=b. 

• • 

ii 

i 

The Cube Root of 

3 

y/aaa—a. 

^8=2. 

i 

The Biquadrat Root of 
r The Root of the 1 

•Jaaaa—a. 

5 

V^i6 = 2 . 

5 7 

i 

^ 5th Power, or> 
C Surfolid Root, j 

y/bbbbb=b. 

^243=3. for 

aa (or a *) 

The Square of a 

cf—aa. 

2 J = 4 . 

aaa (or a?) 

The Cube of a 

a 1 —aaa. 

2 ? = 8. 

aaaa (or a 4 ) 

The Biquadrat of a 
f The 5th Power, 1 

a*=aaaa. 

« 

2^=16. 

1 

o 

•7 

l or Surfolid of a j 

a' z=aaaaa. 

2’=32. 


Other Char afters lefs ttfed are ; a<J b ufed in Surds, fignifies a is 
^multiplied in the Square Root of b. 

(L ) Right Angle. ( <=> ) Square. (<)Anglc. ( A ) Triangle. 
,(_L.) Equilateral. (©.) Involution, obviating thatfuch a Quantity 
is fquared ; and (m) Evolution (or that the Root is,extra&ed). 

A a a 2 V. The 
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V. The 'Species or Symbols ufed in Algebra , are Letters, which are 
placed in an Operation to reprefent the Numbers given in any Que- 
ftion j and thefe are commonly Confonants, as b, c, d, &c. But the: 
Letters put in an Operation by Algebra to fhand for the unknown 
Numbers (or thofe fought for) are ufually Vowels. And I Ihall ob- 
ferve this way in the following Work, but with thofe Limitations 
which I think are neceflary. 

1. I Ihall put fuch Confonants to Hand for the known Numbers as 
are moft expreffive of the Things to which thofe Numbers relate.; 
and the like for unknown, or if there is but one unknown Number 
fought in a Queftion, I Ihall always put a for it. 

2. I Ihall not, as has been ufual, put the Letters in a Produd 
promifcuoufly, and without Order, but ihall place them as they 
have Order or Priority in the Alphabet j whereby one and the fame 
Quantity is eafierfeen in con trading manifold compound Quantities, 
and feveral other good Ufes may be made thereof. 

VI. Of the Notation , Numeration , or way of reading Algebraical 
Quantities, it may be obferved from theforegoing Signs. 

1. Such as are conneded with the Affirmative Sign -f-, as 
a-\-b-\-c-\-d—p,zze. to be read, a morei, more f, more d, equal 
top. 

Note, Which p, though it hath no.Sign before, is ( and the like 
is always to be obferved) fuppofed tp have -J-, as being always af- 
firmative^ , • 

2. Such Quantities as are conneded with the Negative Sign — , 
as, a — b — c, are to-be read thus j a lefs b, lefs c. And as in the 
firft Example, the Numbers fignified by b, c, and d, are to be ad- 
ded together to make the Number reprefented by p : So in this fe- 
cond Example, either the Sum of the Numbers reprefented by b and 
c , are to be deduded from a ; or elfe b and c taken from a fingly, 
b from a, and then c from the Remainer. 

Or fuppofe b-\-c — d—avsp ; that is, the Number repreiented 
by d, being deduded from the Sum of thofe reprefented by b and c ; 
the Remainer is equal to the difference between the Numbers repre- 
fented by />, and that unknown Number by a. 

Note , That fuch Quantities as have no Numbers Handing to the 
left hand, are fuppofed to have a Unit or 1 ; thus b is 1 b, r c is 
If, &c. 

Inr — b~\~d — pen a : Here the Difference between pandtf, is to 
be deduded from the Remainer, when b more d is taken from c ; 
for ’tis read, c lefs b more d % lefs the difference between p and a ; 

for 
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for a being unknown, it is fo likewife whether the Excefs Jieth in a or 
p, therefore the to to reprefent the Difference isneceffary. 

3. Such Quantities as have tht Sign x between them, are com- x 
monly expreffed without it, and the Letters put as in a Word ; thus 
axb t is,. a multiplied in b t or ab-, c xbxp t is c multiplied fn b, 
and that Product in p, but is moftly put thus be p j and b x in Ms 
bb, cXcxdxd is ccdd, or c fquared in d fquared. 

Or a vs c-\-b xpxr is a vs c~\-bpr y that is the Produft of b t p t 
and r added to the difference between a and c. 

4. So all Quantities having the Sign - 4 — may be, and are moft-r— 
commonly expreffed by way of Fraction, the Quantity to be di- 
vided being placed over the other thus, a — b - t—c -\-p will Hand 

■ * i. e. a lefs b, divided by c more p. 
c ~rP 

5. Surd Qu antities are expreffed with their proper Marks be- 
fore them, as\/g — a is the Square Root of the Remainer, when f 

a is dedufted fromg. So alfo V'p-f-f — r is the Cube Root of the / 
Remainer, when r is deduced from the Sum of p and q. Laftly, 

4 • d *, 

y/b — r-J- y» which is the biquadrat Root of the Sum when c is taken v 

from b, and that Remainer added to the Quote of divided by . , 

r 

But fome Examples admit of a double Entendre. 1 


As under the 2d of this 6th Head, wherein r— b-\-d: If it were 
not for the Line over b and d, inftead of deducting b-\-d from r, 
b would only be fhewed to be dedufted from the Sum of c and d. 

So alfo in the 4th a bove, if the re were a Line over b ~. — e-\~p, it 
would ft and thus a — b -. — which without the Line (ftippofing 

a = 40, b— 20, r=6, and p = 4) would be but 2 ; whereas with the 
Line '03 = 38, for 


a — b— 20 

is=2 

And that divided by c-\-p— 10 


But (with the Line; <1=40 
Lefs (b) 7 __ 
Divided by c -|r j> j 


Which deducted is = 38 


fo there is 36 difference. According to the 5 th Example above, 
there is nothing more frequent in folving Quadratic Equations, 
than to have occafion in the Canon or Apfwer to ufe Lines todi- 
ftinguifh what Quantities are to have their Roots extracted, and 

which 
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which arc not, as u—*Jbc-)-~p — d j that is, (u) is equal to the Re- 
mainer, when (d) is deducted from the Square Root of the Sum of 
(/>), and (b) multiplied in (c), as if b be 16. 


The Numbers to which Equa- 
tiofi difeover, from the Letters, 
the Value of (a), and fo you rauft 
unfold any Canon of Species. 

But had not the Line been 
drawn over be -j^p, it would have 
Ihewed that the Root is to be ex- 
traded of b c. -\~p — d, which 
would give too much.' 

7. In the new Notation —is often exprefled a~ l \ ^ is a j ^ is 


c =3 

Produft=48 
More p—16 

Sum = 64 
Square Root of which is 8 
Lefs d~ 3, fo (a=5.) 



a — And is read 1 divided by a ; 1 divided by 


a fquyed ; 1 by a cubed, &c. ~ 

Alfo &c. is the 7th Power of a, plus, the 8th Power of 

b. And- ^j- j is wrote g-j-#-" 1 , &c. a 7 -f-^ 7 X jj- ^is a 7 -\-b 7 x a-\b~~ 1 

that is, 1 divided by a more b ; and the7th Power of a more the 7th 
Power of multiplied in 1 divided by a more b. 

Likewife b. -4 b*. &c. is in the new Notation a -2 b ; a“ 3 b 1 , 
a a* 

&c. that is, 1 divided by the Square of a multiplied in b ; i divided 
by the Cube of a multiplied in b fquared. 

And^py-==a J -j-£’ x — ; i.e. theSur- 

iblid of «, more that of b t divided by a more#; is exprefled alfo 

a' >4- b 5 x Or rather a 1 -\-b* xa-J-i —I . And for Proof 


fuppofe a= 10, and b—20 j then is a 5 = 3300000 ; and a 
b being = 30, 330000O 4- 30, = 1 10000. And fo likewife is 
3300000 x 1 4- 30: or 3300000 X .3 r= 109999 *9 ror no°oo: 
which plainly proves the Truth of the .manner of new Notation. 

VII. An Alphabetical Explanation and Definition of moft Terms 
ufed in Algebra, which the Reader may have rccourfe to as he finds 
occafion; for having well underftood what is above in this Section, 
he may pafs this Head, and proceed to Addition, fcc. 

Abfolute 
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Abfolute Quantity, or Abfolute Number ,] Is fuch a known one as 
poffefieth one Side of an Equation, as u-\-cu— b, here b is the Ab- 
folute Quantity, whole Value is known, and is free from any De- 
pendance or Power of any other. Or it is 1 marked with the Sign 
-j-, contrary to Negative marked — . 

Affirmative Quantities .] Such as have either no Sign before them, 
or are marked with -J- ; fo a-\~b are both Affirmative Quantities, 
as by the laft. 

Algorifm ,] Is the Operations in the feveral Parts of Algebra practi- 
cally handled. 

Algorithm .] The Parts of fingle Arithmetick, as Numeration , Ad- 
dition , Subftraftion , &c. 

Arithmetic of Infinites.'] The fame as inHnite Series, or converging 
Series. 

Adfefted Equations.] When in a Quadratic Equation, (which fee 
Setl. 10. in this Chap.) the unknown Quantity is in one Term, and 
its Square in another. 

Analogies.] The fame as Proportions, as the Analogy of thefe four 
Quantities, a. b : : c.d, &c. and becaufe the ReCtangle of the two 
Extremes is equal to that of the meansi therefore ad— be, the A.- 
nalogy being converted to an Equation. 

Approximation.] See Converging Series* 

Arithmetic of Negatives.] See Negative, under N. • 

Binomial Quantities or Roots.] Thofe confiding of 2 Names, Terms, 
or Members, connected together by the Signrf-, asw-j-i, &c. . 

Coefficients.] Thofe Numbers or known Quantities in a Quadratic, 
&c. Equation, which are (in the 2d Term commonly) multiplied in 
the Root of the firft or unknown Quantity, as u u -j- 2 b u, here 2 b is 
the Coefficient : And note. That where there is no Number nor Quan- 
tity multiplied in the Root in the 2d Term, then 1 or a Unit is the 
Coefficient , as a# ^-j- a is = a a - j- 1 a. See Compleating the Square. 

Compound Quantities.] Are luch as are either the ProduCfc, Sumi 
or Difference of two or more fingle Quantities: Thus (up) is’ a 
ReCtangle compounded of a and p, a-W, ora — d, the Sum or 
Difference of thole two Quantities a ana d. 

Compleating a Square.] This is to fquare half the Coefficient : As 
fuppofe two Members of a Square uu-\-bu be given j to find what 
Quantity mult be put to compleat the Square, is to fquare half 

the Coefficient or — , which Square is—, fa that uu -j- b u 

is a compleat Square : For Proof of which you may multiply 
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u -j — (which is the Root of that Square) in itfelf. And if this were 

a Quadratic Equation, this Square of half tHe Coefficient muft be 
added to both Parts of the Equation, as admit «»-{-£«=£, half the 
Coefficient being fquared and added, will make it u u -J- b u -{- 
lb__ bb 
4 “ f "r 4 • 

• Compoftng an Equation ,] Is the way of proceeding (to refolve Pro- 
blems^ till we make fome Quantities in the Queftion equal to fome 
others ; (fee Refolution of Equations ) as if I were afked, what Num- 
ber that is which being multiplied by 7, and that Product divided 
by 3, the Quotient will make 1000, abating half the Number 
fought? Here, to compofe this Equation, I put u for the unknown 
Number, or that fought i then 7 times that is 7 u j that divided by 

7 u 

3, makes— — . Then putting b to reprefent iooo, this Equation is 


7 u 

compofed from the Nature of the Queftion, viz. — — 

J 



(See this Equation refolved under the Word Refolution.) And where 
the Quantities in the Propofition or Problem can be reduced natu- 
rally into Analogy, then that Analogy is reduced, or an Equation 
compofed from it : See Analogy. 

Conftrufiion of an Equation ,] Is to demonftrate Geometrically the 
Truth of the Equation, and Canon, from Lines or Geometrical 
Figures laid down for that purpofe, as Ample and quadratic from 
1 the Sides of the Triangles and Arcs of Circles ; and cubical from 
the Parabola and Circle, &c. 

Converfton of Equations ,] Is properly the converting of an Equa- 
tion into that which is not fo, i. e. into Analogy, as if ad—bc\ 
then it follows, that as the Quantity a is to c or b, fo is the other of 
them to d> viz. a. b : : c.d. See Analogy , of which Example this is 
the Converfe, and they ought both to be remember’d. But fome call 
this following, and the like, a.Converfion, (but I call it Reduction by 
Multiplication, of which more under Reduction of Equations ,) viz. 
u' 

y^-cd^zp, this by multiplying each Member by the Denomina- 


tor r, gives u-\-cdr—pr t &c. of any other. 

Converging Series .] Lines converge, when two right ones proceed 
nearer and nearer to each other, till they meet in a Point where 
- , - v they 
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they make an Angle : So in Numbers, it is the orderly approaching 
nearer and nearer to the Truth (as to the 'Root of a furd Number or 
Quantity) by the common Rules. Examples hereof, fee Section the 
13th following: Note, Sometimes this Method of Procefs is called 
alfo Arithmetic of Infinites , Infinite Series , and Approximation. 

Contraction.) This in Algebra is to leave out all repeated or fuper- 
fluous Terms, or Angle Quantities ; as 4 ab — 3c~\~5c — 3 ab, this 
contra&ed is ab-V- 2 c for 4 ab, lefs 3 ab, leaves ab-, and 5 c, lefs 3 c, 
leaveth2f. So alfo 7 uu-f-^pu — du — %puhju — d-, for firft, u 
being in each Member 1 u, may be left quite out, and then ’tis 
7 U ~\~3P — d — 3 P » fecondly, ~j~ 3 P and — 3 p deftroy each other : 
So there refts but 7 a — d of the Total, and the like may be obferved 
in Contraction of other Quantities. 

Calculus .] A Term in Fluxions : It is either Calculus Integrality 
which is the Method of finding a flowing Quantity of any Fluxion 

f iven i or elfe Calculus Differ entialis ; which is the way of finding a 
luxion of any flowing Quantity. 

Canon.) As it relates to Trigonometry, is the Rule of Proportion by 
which an Angle or fides of a A is found ; the Tables of Artificial 
Numbers (Logarithms, Sines, and Tangents) are fometimes called 
Canons ; but in Algebra it is a refolved Equation, being the Refult 
of an Operation, and is the Value of fome unknown Quantity in 
known Species, or Numbers, which being wrote down in Words, 
contains a plain general Rule for the Solution of any Queftion of 
like Nature ; which is one of the great Excellencies of Algebra. 

Coffick Powers.) Algebraick Powers of Number or Quantity ; for 
the firft, fee Chap. L Sell. 1. of this Treatife ; whence it follows, that 
the Powers of any Quantity will ftand thus, «=aRooti u' — the 
Square or fecond Power*, « 3 = the Cube or third Power ; tt 4 =the 
Biquadrat or fourth Power of #, Lie. See Extraction of Roots in 
this Chapter, SeCl. 6 . 

Cubic Equations.) Vide SeSl. 1 2. of this Chapter. 

Depre]fion.) This Word is ufed in the Solution of Cubic e c Equa- 
tions, where the Equation is deprefled or reduced from one of the 
third Dimenfion to a Quadratic ; that being one of the ways of re- 
folving Cubical Equations : Or Depreffion is the reducing of an 
Equation by Divifion ; as puu-\-duu—cu — du by dividing by 

p-\~d, that Equation is reduced to t*— C - j- ^ , firft expunging or caft- . 

ing out Uy becaufe found in each Member or Term of the Equation : 
See this Chapter, Sell. 5. 

B b b Difcrete 
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Difcrete Proportionals] Are Numbers or Quantities, where there 
is the fame Proportion between the third and fourth, as between the 
firft and fecond *, but not the fame between the fecond and third, 
as in u. b : : b. k, there is the fame Analogy between b and k, as. 
between u and b y but not the like between b and b ; fo that *tis alfo 
called Disjunct Proportion in Number, 3. 7 : : 12. 28. 

Dimenfions. ] In Equations, where the firft Term is uuuu t that is 
one of 4 Dimenfions j uuu is an. Equation of 3 Dimenfions j uu of 
2, &c. u being unknown. 

Equation .] An Equation in Algebra is, when one or feveral 
known or unknown Quantities are made equal to other Quantities 
upon a due and regular Procefs of Compojing , (Tee that Word,) as 
if u-\~c — d=rs-\-tu> that is, u more riefs is equal to r multiplied 
in s —}—/•», which Equation is refolved as under Resolution ; fee alfa 
‘Simple, Quadratic, Cubical aiid Lateral Equations, in this part. 

Evolution ] Is marked for the Extraction of a Root) and tells us, 
that the Number or Quantity before which it (lands, is the Square 
Root of fome other Step referred to in an Algebraical Operation. 

~ Exponents ] Are thofe fmall Figures placed almoft over any 
Quantity, to (hew (or expound ) what Power of the faid Quantity 
is exprefled. See Coffic Powers above. And 

Exponential Quantities] Is a Term in Fluxions, thefe being fuch, 
Quantities, whofe Exponents are variable or flowing Quantities. 

• Fluxions ] Are defined to. be the Doftrine, or Algorithm of the 
infinitely fmall Increment or Decrement of variable and indetermi- 
nate Quantities : For the beft Notion we have of generating a Line* 
is by the Motion of a Point ; of a Surface by the Motion of a Line 
and of a Solid by the Motion of a Superficies : Now as thislncreafe 
of a Figure by Local Motion, is termed a flowing Quantity ; fo the 
Velocity of that Increafe of the flowing Quantity is called a Fluxion j 
and is diftinguilh*d from the Character or Symbol of the flowing 
Quantity by a Point over it, GV. which is a kind of Artificial Al- 
gebra s but is wrought by Rules peculiar to itfelf, being a late In- 
vention and a great Improvement. 

Flowing Quantities .] See Fluxions above. 

Generating .] In Geometry Points Lines and Superficies generate as 
under the word Fluxion ; or in Arithmetic, what is produced by Mul- 
tiplication or Involution is a generated Number or Quantity iixAlgebra. 

Homogeneal] Is of the fame kind: So filch fiird Roots as have- 

the fame radical Sign are Homogeneal, as -fa b, \/a c ec ; l/cd t . 

4 .hrke\ flp, fg y &c. See this. Word in the Introduction. Sctt.i. 

Homologous 
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S e c t. I. Algebraical Terms Explained. j 7 1 

Homologous.'] In a Proportion of four Quantities. If u.b : : c. d. Here 
the two Antecedents « and c are Homologous , as are the two ,Confe- 
quents b and d, &c. and u is Homologous to c, as b to d. 

Heterogeneal.] (Of different kind ;) So Surds arc Heterogeneal when 

3 4» J 

their radical Sines are not the fame, as </bc 5 vtu, <frst, &c. 

Infinite Series.] See Converging Series above, and Chap. 10. follow- 
ing, Sell. 13. 

Involution. Is marked and Ihews that the Quantity before 
•which it ftands is the Square of fome other which is referred to ; 
the contrary to Evolution. 

Ineffable Quantities.] Surds, whofe Roots can only be expreffed 
by the proper radical Signs. 

Irrational Quantities .] The fame as Ineffable , lafl: above. 

Lateral Equations.] Simple Equations which have but one Root, 
or in figurate Numbers they are thofe of the firft Order, as 1,2, 
3, 4, &c. See Sell. 14 of this Chapter. 

Like Signs.] Thofe Quantities in Algebra which have the fame 
Sign, as -f-i-j-r -{-</, or — ^b-r-*c—d % &c. 

Like Quantities.] Such as have the fame Symbols or Species, as 
23 bed, 14.be d, ibed, &c. there being the lame Number of each Letter. 

Maximis and Mininas] Is a Term uled in Fluxions. It is a Me- 
thod whereby Problems are refolved, which require the greateft or 
leaf); Quantity attainable ia that Cafe ; it is a liable Quantity natu- 
rally : and therefore to determine to a Maximum or Minimum in 
any flowing Quantity, is to make it a. permanent Quantity. 

Members of an Equation.] Thofe Quantities contained between 
every Sign, as ab-^-du — <cp—r ; here ab, du t cp t and r, are the 
four Members or Terms of this Equation. 

Moments.] A Term in Fluxions according tq fome ; being fuch 
Parts of Quantity as are in a continual Flux, either decreafing of 
increaflng : Or rather. Moments are the beginning (of the gene- 
rating Principle) of Magnitude, and are themfelves no Magnitude 
•conceiveable, becaufe infinitely fmall. 

Multinomial.] See Polynomial. 

Negative Signs.] See under the laft Article for Head) among the 
Characters ufed in Algebra for f — ). 

Negative , or the Arithmetic of Negatives^] Is that kind wherein Ne- 
gative Numbers or Quantities are employed, which are known by 
this mark (-«■) before diem. 

B b b 2 The 


Digitized by v^ooQle 



37* Algebraical Terms Explained. Char X. 

The Numeration is no more than only adding the Words [lefs 
than nothing] to what is wrote down ; as — a, or — 7 is read a- 
lefs than nothing, or 7 lefs than nothing, and — .75 ec is that De- 
cimal lefs than nothing. 

Addition ] Shews the adding of Negative to Negative or Affir- 
mative, as by the Rule of adding the Quantities of like Signs to- 
gether, and taking the Difference for the Sum ; as the Sum of 
— 7-J 3 is — 10; — 7-j-3 is — 4; and 12 -f 13 — — r. 

Subjtrafiion ] Is done by changing the Sign of the Subtrahend,, and 
then adding the Quantities; as from — 7 take — 3, refts — 4 j. 
from — 7 take — 3, refts — 10 ; and if from 12 you take — 13,. 
there refts 25, &c. 

Multiplication ] Is nothing difficult, for you only obferve, that if 
Quantities of like Signs be multiplied, the Sign of the Prod u ft is 
A$Brmative or-}-;, but. if the Faftors have unlike Signs, the Sign 
of the Produft is Negative or — : Thus — 7 by — 3 is 21, and fa 
-{-7 by +3 ; but 7 by — 3 is — 21, and — 12 by 13. is —156, 
&c. And the fame Rule ferveth for 

Divifion of Negatives.] As to prove thofe in Multiplication, 

21-i 7quoteth — 3 ; — 21-; 3 quoted^; and — 156-i- 13 

= — 12. All which you’ll find farther illuftrated, with variety of 
Examples, Sea. 3. of Chap. 7. alfo Sections 2, 3, 4, and 5 of this 
Gbap. X. arid the laft of my Examples in Converging Series near the 
end of the Book. 

Nome.] Whence Binomial, Trinomial, and Multi- (or Poly-; 
nomial, i. e. Roots of 2, 3, or more Names; fee thofe Words. 

• Numeral Algebra.] Whfen the Work is performed Algebraically 
with Figures or Numbers, and not Letters.. 

Periodical Degrees , or Parodical.] Of the Terms of a Cubical ec 
Equation, are when the Exponents of the Powers therein rife or fall 
gradually in an Arithmetical Ratio, as u* — 59 a 3 -j- 1 1 54 a 1 — 8080 a 
= — 12000, &V.. are regular Biquadratics, having all their Terms 
in a gradual Order. 

Permanent Quantities.] In Fluxions fuch Quantities as- are inva- 
riable without Motion, or ar Reft, and confequently have no Fle- 
xions to them. 

Powers of Quantities.] See that of Numbers, Chap. I. Sett. 1. or 
Exponents here below ; as a or c, &c. are Roots or firit Powers, 
aa or cc are Squares or fecund Powers,, aaa or ccc the Cubes or 
third Powers. 

Bower 


Digitized by 


Google 



Sect. I. Algebraical Terms Explained. 373 

Power to raife the Powers of Numbers to that of any other.) As fup- 
pofe I raife the Root b to the fame Power as cccc or c*, this His 

to multiply b in itfelf ec, to bring it to the fourth Power or Bi- 

quadrat: Or fuppofe v 82, were to be multiplied by 2, here 2 muft 
be raifed up to the fame Power or Cube with the 82, and it will 

3 3 3 3 

ftand either 2 v' 82, or v' 8 x v 82 = v 656 ; this will be of Ufe to 

obferve, when you come to the DoCtrine of furd Quantities, Sett. 7. 
©f this Chapter. 

Polynomial Roots or Quantities.) Thofe which conlift of above three 
Names pr Numbers ; as a -j-i &c. 

Pofitvoe Quantities ,]■ The lame with Affirmative i which are thofe 
that are marked with or follow the- Sign --J-, or elfe fuch as have 
no Sign before them. 

Quantity.) In Algebra , either that fought for, or thofe given in 
a Queftion, or they are all' thofe Symbols which reprefent any 
Number. See Simple , Compound, Surd, and Variable Quantity. 

Quadratic Equations) Are fuch (or reduceable to fuch) as have 
the Square of the unknown Quantity in the firft Term, and the 
Root (or that multiplied in Tome known Quantity) in the fecond 
Term, as uu-\~bu\-c — rs. Sec two Sorts, Sell, the 10th of this 
Chapter. 

Rational Quantities.) Either fuch whole Roots can be extracted 
accurately ; or fuch as are already the Root of fome Quantities, or 
which want no Extraction. 

Raife the Powers of Number or Quantity.) See Powers . 

Radical Signs) Are for the Square Root *, V for the Cube ; $ 
for jhe Biquadrat Root, &c. fee Roots and the Powers in the Ar- 
ticle preceeding, of Algebraical Characters : And alfo 

Roots of Quantities.)- Are either (in Algebra ) put actually down 
(if of Rational Quantities) or -if of Surd Quantities the Root is 
expreffed by putting the proper Radical Sign before die Quantity } 
thus in the firft Cafe, the Square Root of bb is b, of cc is c, &c. 
the Cube Root of uuu is u, &c. and in the fecond Cafe, the Square 

Root of u -[- s is <J a-f-x •, the Cube Root of a -j-x is v a -f- s % the 

U. 

Biquadrat Root of it is v' a -j- x> and the like of any other Surd 
Quantity. See Binomial, Trinomal, Polynomial, and Reftdual. Note, 
'fe'hat the Surd cf d, ec , is c multiplied in theSquare Root of d, cc. 

Refolutibn 
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Refolulion of (or to folve) Equations.] After an Algebraift has done 
with the compofingan Equation, as under that Word, he refolves 
it by feveral Rules requifite thereto, as by Multiplication , Divifion, 


equifite thereto, as by Multiplication Divifion , 


Addition Sub fraction , Evolution , &c. fo the Equation compofed 

under the word Compoftng as above, which is--- ; being re- 

3 2 

folved by multiplying by the Denominators of the Frattion, and 
adding 3 u to each Part of the Equation, dividing by 14 and 3 

(or 1 7) gives the Solution of the Queftion, or the Canon u — — 

1 7 * 

Now b we find is == 1000 in the Queftion, fo u the unknown 
Quantity is eafily found by dividing ooqo by 17 . And the Equa- 
tion under that Word, viz. u-j-c — d~rs-\-tu being refolved, is 

u = 1 , Particular Rules for refplving Equations, fee Se£l. 


the 9th of this Chapter} where it appears, that an Equation is 
refolved when, the unknown Quantity alone poffefihth one Side of 
the Equation as here u doth. 

Reftdual Roots or Quantities.] Such as have a Negative Sign be- 
tween them, as be — d , &c. or 40 — 10 = 30 the Rpfidus. 

Simple Quantities.] In a ftrift Senfe are thofe fingle Letters which 
represent the feveral Numbers in a Problem, given or required : 
Or fome take them in a larger Senfe, for fuch Quantities as are 
not connected by -j- or — to any other, though they be multiplied 
in other; of the firft fort are b t or c, or d, oec.of the fecond are 
4 b, be, drs, &c. 

Signs.] See the Table of Characters , Article IV. of this Settion ; 
alfo Affirmative, Negative, and Radical. 

Simple Equations .] Such a$ are free from the Involution or Powers 
.of the unknown Number or Quantity. 

Simple Quadratic Equations.] Such as have (or are reduceable to 
have) the Square of the unknown Number or Quantity in only 
■one of the Members or Terms, as u u —p q, that is, a —<Jp q, or 
uuu-\-ub-^-udc, which by theSeqiufionof a in each, is u—s/'b-]rdc. 

Series.] A Rank, Row, or Column of Numbers or Quantities 
Orderly placed. See Pragreffion and Converging Series. 

Species.] In Algebra, are the Letters which represent the Num- 
bers in a Queftion, they are alfo called Symbols’, fo fpecious Arith- 
metic is not Numeral, but Literal Algebra. 

Subjlitutiott:] 
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Sect.!. Algebraical Terms Explained. 37j 

Subfiitution ] 1 $ the putting one Symbol or Quantity into the 
, Progrefs of Algebraical Operations, . in the room of fome other : 
As in the Solution of a Quadratic Equation, by changing the 
fecond Term, and as in Fluxions. 

Surd Quantities.] Such as cannot have the Root expreffed, and 
are therefore marked with their proper Radical Sign, which T erm 
fee above, and alfo Roots of Quantities. 

Terms] Of an Equation , are commonly faid to be the feveral 
Members thereof; (fee that Word above ) but if in a Quadratic, 
as uu -\-ub-\-ud—k-\-c, the Terms are called but three Terms, 
as u u the firft ; u b -f- u d (becaufe the known Quantities are multi- 
plied in the fame power of the unknown) the fecond j and k-\-c 
the third Term. 

Tranfpofttion] Is the changing the Places of the Members of an 
Equation, in order to make the unknown Quantities to poffefs one 
Side, and the known the other Side of the Equation ; whereby 
the Knowledge is gained -of what Value the Number fought in a 
Queftioq, really is, by -finding what it is equal to. See Se£i. 9. 
of this Chapter, for Rules to perform the fame. 

Trinomial Roots or Quantities] Are fuch as have three Nomes or 
Names, a su-\-r s-\r tu, dec. 

Vanifhy or be Wanting] A Quantity is fo, when by Reduction or 
Contra&ion it is expunged or thrown out of an Equation : Or as 
in a Cubic, IQc. When the higheft and lowed: Powers of the un- 
known Quantity are only expreffed, as x } -j-x : here x % is wanting.. 

Variable Quantities] Are fuch as are fuppofed in continual Mo- 
tion, whereby they generate -Lines, Superficies, and Solids, the- 
fame as Flowing Quantities. 

Unties] Are the Numbers prefixed- to the -Quantities, which 
are the Powers of fome Binomial Roots ; as in -the -Square of 
a-\-b—aa~j~ 2 ab-\-bb, th eUncies is 1,-2, 1, for aaand Fb are 1 aa 
and 1 bb ; 10 in the Cube of a-\-b, viz. a 3 — J— 3 aab-\- fabb~\~bbb, 
the Unties is 1,3,3, J » f° r according to Sir Ifaac Newton's Rule,, 
the Unties Of any Powers are found fas fuppofe the third Power or 

• GubeJ by this Rule ; ix— — (3X— (3X- fi, which in Words 

is read thus : One multiplied in 3 the Power, left o, divided by 1 
is 3 = the fecond of the unties ; 3, the fecond, multiplied in 3 the 
Power, left 1, divided by 2, gives 3 = the third of the Unties ; 
and 3, the third multiplied in the Power 3, left 2, divided by 3, 
gives 1 = the fourth of the Unties. 

And 
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$7* Addition Algebraical. Chap.X 

And by the fame Rule, the Under of the Surfolid is i, 5, 10, 
10, 5, 1, for every Quote and the firft 1, are the Uncice arifing. 

This (ix 5 — ( 5 x 5 — (iox 5 — (tox^l {5X 5 — (1 * fee 

I 2 ^ 5 

alfo SeEt. 6. 

Vinculum ] Is a Compound Surd Quantity multiplied by a Fluxi- 
on s in which this is a Term. 

Unfold.'] To unfold an Algebraick Canon, exprefled Literally, 
is to compare the known Quantities with the Numbers which they 
reprefenti and working with them, as the Canon diredts, we difcover 
the Value of the unknown Number, or that fought. 

IVantingE] See Vanijh. 

Having in this Seftion laid a plain and copious Foundation ; I 
dull be lomething briefer in the fubfequent Rules, but no farther 
than is confident with evident Demondration. 


Sect. II. Addition of Algebra. 


Note 3 = 70 

■ — Example i. 

Literal qb = 630 Numeral 1 

lob—yoo > Add 

b — 70 J 


Sum 20 b s= 1400 Sum or Pxoo£ 


Note c — 35 


Example 2. 
Literal —12 c— — 420 Numeral 
7 c — 2+5 

20C ~ 700 

Sum — c = 35 Sum or Proof. 


Compound Quantities. Note , d=^} g—16 b~6. 

3 ddb-j- hbg~ 288 -J- 576 Example 3. 
ddb — %hhg— 96 — 1152 

—5 ddb-j^ bbg^=,— 480 -j- 576 


Sum — ddb 0= — 96 -j-* o Sum for Proof. 

The General Rule for Addition. 

Mat the Quantities of like Signs are to be added together , and where 
there are different Signs , as in the fecond and third Examples , you muft 
fubftraEl the Sum under one Sign from that under another \ and put the. 
Difference down marked with the fame Sign as that Sum , wherein was * 
the Excefs: As I dedudt 19 c from 20 c (in the fecond Example) 
and the Difference is c for the Sum required. 

And in the third Example, (Col. 1.) the Excefs lies in the Nega- 
tive.Sign, for taking 4 ddb from — 5 ddh, the Remainer is — ddb 
for — iddh.) 

And 
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“Sect. III. Sabflrattion of Algebra. 377 

And in the fecond Series of Quantities in that third Example, 
the Signs making the Quantities to balance; I therefore put (o) 
down, all which is proved by the refpeCtive Numbers. 

And whereas it may be thought ftrange, that a Sum Total lhould” 
be ddb t or 96 lefs than nothing ; it is no more than what falls out- 
in many Cafes : For if a Merchant draws on his Factor 480 /. fas 
the Number is in Example 3.) and that Factor has but 288 1 . and 
96 /. = viz. 3844 to pay the Bills in his Hands ; ’tis plain, when 
the FaCtor has paid what is drawn on him, the Merchant will have 
96 /. lefs than o in the Factor’s Hands, &c. And this is alfo plain 
from the Reafon given for adding Affirmative and Negative Indices 
of Logarithms, Chap. IV. foregoing ; which they who have con- 
lidered, the Addition and Subtraction of Algebra will to them ap- 
pear evident and reafonable. 

And when Numbers are to be added that have different Quanti- 
ties annexed, there is nothing to do but to put them down in one 
Line with their Signs between them ; as to add $ab to 3 ad> is= 
gab-^-^ad •, and ubc to rst is — rst-\-ubc t See. And the 
Quantities in the foregoing Examples are truly added by the fame 
way, being afterward contracted as under the word Contrafticn in 
the laft SeCtion foregoing. 

Sect. III. Subfir aSEon of Algebra. 


The General Rule , &c. fee after the Examples. 


Note, b — 70 Example 1 
From zob — 1400 
Literal = = Numeral 

Tak e 11 ^=770 

Refts 9^=630 


Example a* 
From c~ 35 
Take — 19 c— — 665 


Refts 20 r= 700 


Note (as in Addition of Compound Quantities) d= 4'} g=i6, and&=6. 

From — ddb — — 96 Examples. 

Ta ke— — zgbh— — 480 — 1152 

Refts \ddb -J— zgbb— 384 -f- 1152 


ibid as a fourth Example ; if from 4 ddb+gbb+ib, I take 
bb~\“gg—bb~d. The Remainer will ftand thus: 

4 ddbfirgbb-\-bb \ —bb—gg-Ybb-^d* 

C c c For 
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For Proof of which. By the laft Section it appears that 4 ddb= 384 


From this Sum 5860 taking the 
Sum of the four Quantities in the 
Subtrahend (added according to 
the Rules of Addition,) which is 
636, the Remainec is 5224 as 
by die Margin 

. And fo it will be by this Rule. 


ghb— 576 
hb — 4900 
Sum 5860 

S * 

— bb f z 3 6 l_, C- 6 3 6 

— d= 4 j 


viz. 4-H=42o7 

S=*5«J 


- 40 , 


52H 


General Rule for Subftra&ion, i. e. 


Change the Sign of the Quantities to he fubjlratted, and then proceed as 
in Addition. 

So in the firft Example , 20 b — nb~$b y for 1400 — 770=630 j. 
which is 9 b, or 9 times 70. 

And.in the fecond Example^ c-\-ig c-ioc^ or 35-^-665 = 700 y 
which is 20 times 35. 

In the third Example y I change die Sign of 2 gbb y (or 1152), and 
add the fame to (o), makes-J-2g£6=-j~ii52 ;. and — sddb y or 
—480 having the Sign changed and added to — < ddb y and —96 
gives 4ddb t or 384= the Remainer as you fee. And 

In the fourth Example y If the four Signs of the Subtrahend be 
changed and made as in the Re- 


mainer above, that Remainer 
will prove true and agreeable to 
the Deduction foregoing, alt ho*" 
it be done differently and ac- 
cording to the General Rule for And — bb— 
Subftradion of Algebraical Inte- 
gers, as by the Margin appears,, 
where 5860 — 636=5224.. 

Note , Thefe Examples prove 
the Truth of thofe in Addition; 


4 ddbr=. 384 
gbb= 576 
£ £= 4900 

Sum =5860 


1 


+w S^ 3< 4 }+ 


636 


Rcfts= 5224 


3 'be Reafo* of the General Rule for Subftradion. 

1 A Either the Sign of the Subtrahend is - 1 - or — , if •+• as to 

, 4 - 6 / 

take 2 from 6, or | o ^ to take 2 from- 6 is (fpeaking Algebrai- 
cally) to fay 6 — 2 (or 6 lefs 2) whereby the Sign of the 2 is of 
Courfe changed^ 

2 dly> And 
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Sect. IV. Multiplication of Algebra. 

idly. And if the -Sign of 2 (ec) as given to be fubftraded were 

/ \ then by what is faid of Subftradion of Indices of Logarithms, 

as well as from the Reafon of the Thing itfelf; if I take (o) 
.from 6, there will remain 6 ; but if — 2 (2 lefs than o) from 6, 
*tisthe fame as to add 2 to 6, fo there muft remain 8 ; for by 
how much the lefs any Number is that is deducted, by fo much 
the greater is the Remainer j and by how much foever the Num- 
ber fubftraded is lefs than o, by fo much does it make the Re- 
tainer greater than the Sum fubftraded from. 

Sect. IV. Multiplication in Algebra. 

Note, «=25 *, b=i2i c=2oi d— 4; |[=5 > h— 10. 

A General Rule , fee after the Examples. 


Prop. 1. To multiply fimple Quantities by Simple. 

Multiply — «<*== 25 Multiply d — 4 Cafe 2. 

Cafe 1 . by — t—ii - by| = 5 

1 • - - - ■ ■ . 7 — 

Produd bu = 300 Produd dg = 20 


Multiply — e = — 20 Multiply « = 25 

Cafe 3. by b = 10 by — c = — 20 Cafe 4- 

Produd — cb — — 200 Produd — r«= — 500 


Prop. 2. To multiply compound Quantities by Simple. 

Cafe 1. Multiply 2 bu-\-d— 500 -f- 4 Cafe x. 

by c— 20 

- * - - — 

Produd = 2cbu^cd~ioooo-\~So~ 10080 

!!■■■!■■ — ■ ' ' ' — 

Cafe 2« Multiply — cd — b = 80 — 10 Cafe i* 

by — c — 20 


Produd ^ccd^cb^ -J- 1606 -j- 200=1800 


Multiply 2bu-jrd— 

500 -J- 4 Cafe 3. 

by —e- 

— 20 

Produd —2 ebu^ — cd~ — - 

IOOOO — 80 = 'I OO8O 

C cc 2 

Prop. 
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Prop. 3. To multiply compound Quantities by Compound. 
Cafe x. Multiply bb-]~g = 100 -f- 5= 105 

by gg-r^ *5T ID = 3 5 


ggbb-\-ggg 

-fbbb- \~gb 


5*5 

3^5 


Product ggbb-\-ggg-\-bbb gb~ 3675 Produdt 


Cafe 2. Multiply — g=< — ioo— 5= — *05 
by — gg — b — — 25 — 10= — 35 


gg£A-f-ggg 

-f-AAA-f-g* 


5*5 

315 


Pco&Vid: ggbb-\~ggg-\-hbb-\-gb—$ 6 ’]$ ProdQft.. 


Cafe 3. Multiply bb-\-g = 100 -j- 5 — 105 ; 

by— gg— *=— 25 — 10= — 35.. 


~ggbh—ggg — 5*5 

— bbb—gb —3*5 

Produft = — gghb — ggg — bbb- — gh —‘ — 3675 Product. . 


To.multipfy Coffick Powers r fee at the end of Divifion of Algebra. 

%Be General Ruli for Multiplication. 

If tbe Signs of both the Factors are like y then the Sign of the ProduR. 
is Affirmative: But if tbe Signs of tbe FaRors are different) tbe Sigp of 
tbe ProduR is Negative. 

This Rule will, appear to be obferved in- the nine Cafes of Mul- 
tiplication as above," which I have demonftratcd by Numbers, which, 
agree .to the Quantities of the Fa&ors and 
Products: For Inftance, the Product of 
the firft Cafe. of Prop. 3. is as in the Mar- 
gin, where the . Value of the Produdt is e- 
qual to the Rectangle of thofe Numbers 
io$, and 35 (the Values of the. Fadtorsj. 
being multiplied together. . 


Quantities. Values. 

ggbb- zz 2500 
ggg.=. 1.25 
bbb = 1000. 
gb ■ = 50 > 

^Sum = 3675 
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Sbct. V. fD'rviJion of Algebra. 3 g i 

The Reafon of the General Rule for Multiplication. 
ift, Multiplication being nothing but the Work of many Addi- 
tions; it follows that — ab being, added to — a b,, is — 2 ab, which 
is the fame as multiplying ab by 2 ; and fo — gb ~—2gb — 3 gb 
added, is= — Sgb, which is the fame as —gb'x6 ; which (hews, 
that the Negative Quantity — gb by the Affirmative 6, muft give 
the Negative — 6 gb , and the like Reafon holds for any other Ne- 
gative by a pofitive Quantity. 

idly. And as in Logic , two Negatives make an Affirmative ; fo 
in Algebra, one Negative Number or Quantity multiplied by ano-* 
ther Negative, produceth an Affirmative : For the Sign — being 
directly contrary to - 4 -, muft make a Product of a direit contrary 
Nature when the Multiplier is — , then (as above) when it is — j — j 
as fubftradting a Negative, is adding really fo much as we feem to 
fubftrad, as — 2 from 4. is 6. 

Sect. V. Divijion of '. Algebra. 


I (hall make ufe of the fame Letters and their Values as in the 
laft Section, and the Examples fhall be fuch as to prove both them- 
felves and thofe in the laft Se&ion. 


Prop. 1. To divide a Ample Quantity by a Simple. 


Cafe 1. Divide bu— 300 
by — b ~ — 12 


— b) b u ( — «=Quote= 25 ; for — 1 2) 360 (—2 5 => 
bu — 

— 60 

o — — 

o 


Cafe 2 Divide <ig= 40 

b yg= 5 


g ) dg (d the Quote ; for 5) 40 ($ — d 

dg 

- — o 


Cafe 3 . Divide — cb = — 200 
hy b= 20 


b) — cb ( — r the Quote for 10 ;) — 200 ( — 20 == — c 


00 


Prop, 
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jg2 ‘Di'vtfon of Algebra. Chap. X. 

Prop.t. To divide a Compound be a limple Quantity. 

Quote.' 

[20)10080(504 


Cafe 1. Divide2fi&«-{-£^=toooo’-f“8o 
by c= 20 


\c)icbu-\-cd( 2 bu-^d 
zebu 

cd 


o refts. 


= 2 b u 4-4 


Cafe 2. Divider 1 600 -J- 200 

by — c = — ■ 20 


e) c c J-J-r £(— c d—~ b 
ccd 

ch 

—eh 


Quote* 
—20)1 8oo( — 90 

—— c d—b 


Cafe 3. 

Divide— -2 c b u—c d ~ - 

by — C — 


•10000 — 80 
— 20! 


c ) — 2 ebu — cd(ibu-\-^ 
— zebu 

— cd 
— cd 


■ Quote, 
poo) — 10080(504 
— 2 £b-\-d 


Prop. 3. To divide compound Quantities by Compound. 

Cafe 1. Divide ggbb~\^ggg~\-bbb-j^gb =:^75 by gg~ f “^=35 

Quote. 1 

(ib+i 

* 1 ~g^g^^^^ , bbb-^ m gb reft of the 

(Dividend. 

Or—ggg-\“gb, if Contracted. 
ggg~\~gb DeduCt. 


Quote. 
35)3675 (ios=bb-\-i 

m 

9 


o refts. 


Cafe 2. Divide ggbb-^-ggg-Ybbb-^gb— 3675 
by — hh — g =— 105 


•bb~ 'g)ggbh-j~ggg-\-bbb-j[-g b (— gg—, b\ 

ggbb-f-ggg = Quote 

Z-\-bbb-\-gb 

-j^bbJ^Tgb 
' rcits o 


I — 10 5^3 675 (— 35=Quote. 

pi =-«-* 


Cafe 
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Sect. V. 'Divifion of Algebra. 

Gi(e;. Divide— gg h h — ggg — hhb — gb 
by — gg — h 

— —^) — ggbb — ggg — hhh—gh (bb-\-g=lhe 

—ggbb— -hhb Quote. 

” —ggg~^hhh—h h h~-g h = the reft of 

(the Dividend. 

Or - ~ggg~~gb >f Contracted. 

-j gg-g ji — _ 
o refts. 

General Rule as to the Signs. 

It is eafily feen by the 9 Cafes above, that if you divide Quantities, 
by thofe having like Signs with thofe divided, then the Signs of thofe 
put in the Quote are -j- or Affirmative but if the Sighs of the Dividend 
and Divifor are unlike* then the Sign of thofe Quantities put in the 
Quote are Negative . 


- 35>“3<>75(io5 
• • • \ 

*75 


General Rule as to the Quantities. 

Proceed in the Method of common Divifion, putting thole Quanti- 
ties in the Quote which are not in the Divifor , as in the laft Cafe ; I alk 
how often — gg in — ggbb ? the Anfwer therefore is bb, which I put in 
the Quote, and multiplying the Divifor by kb, is = — ggbb — bbb (in the 
Jaft Cafe above), fo the Remainer is — ggg -j-bbb (becaufe the Sign 
muft be changed of bbb, to deduct it from — ggg) •, then becaule here 
i s-j-hbb — bbb , they deftroy one another, (as is fhewn under the Word 
Contraction, in Se£i. 1 . of this Chap.) fo there reft$ but — ggg — gb : and 
I find I can have — gg of the Dmfor in —ggg of the Dividual -j-g, by 
which multiplying the Divifor— gg—b, produceth — ggg — gb, which 
deduced from the laft compound Quantity contracted, leaves o, or 
nothing for a Remainer. 

But tho’ this is pretty enough* and ferves to fhew the Coherence of 
Divifion in Algebra, with that in other kinds of Arithmetic •, yet it is far 
from falling in ufe, fo much as where the Divifor in Species will not 
divide any part of the Dividend •, or efpccially where it wont divide 
it all, but fome part ; and the reft as a Fraction of the Divifor being 
put under the remaining part of the Dividend. 


The firfi Kind of more common Cafes in Divifion are tbefe. 

gb pr 1 1 m s /" m 

Todivideg# by r, quoteth ; fo/> r-\- st—mbyc, is 1 


and 
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'Dt'vijion of Algebra. 

c d— r~j— m. 


Chap.X. 
&c. which are 


^nd alfo cd—c-\-m by pr-j-s—tu, is fr ^. s _ tu * 

done by only putting the Dividend over the Divifor. 

The fecond kind of more common Cafes in Divifion are. 

Where the Divifor is , , , gb . ~ 

found in fome Quanti- su-\-stu-\-gb («-■[- 7 ^= the Quote 


ties of the Dividend but 
notinall: Assu-\~stu 
-\~g being divided by s 
4-j/, will ftand as in 
the Margin. 

So alfo to divide msu 
-\-pru-\-gb — rs by 
ms'j-pr. 


su-f-stu 


-\~gb refts. 


ms-\-pr) msu ~\~p ru ~ygb — rs (u — — 

m s-\-pr 

msu *-j —pr u — the Quote. 


gb—rs refts. 

The Truth of xhefe two Cafes is eafily demonftrated, by fuppoGng 
the Species to reprefent any Numbers. But becaufe I lhall a little 
further have Occafion to lhew how to folve Equations by Divifion, 
I lhall refer the Numeral Work thereto. 

A learned Friend put me in mind of giving this for my laft Ex- 
ample in Dwifion. 

a-\-b).a 7 ~yb 7 (<* — a'b-\-a* r b 7 -~-a i P-\-a 7 }>*-—a P-j-b* = the Quote, 
a 7 -\-a 6 b a -\~b (prov'd thus. 


— a 6 P\-b 7 a 7 —a 6 b^-Pb 1 —a*P-\-a'b —a*P-\-ab 6 

— a b b — a'b 1 -} -a 6 b — a 1 P-j-a*P — a i P-\~a 1 P — ab 6 -\~b 7 

a'P-jr-b 7 .Sum=<» 7 -}-£ = the Prod. contraftecL 

•a'b'-YaW =. the Dividend. 


$ 


— a*P~\-b 7 
—aW—a’b* 


-K* + i 

h v 


-a*b* 


i b i -f-b 7 

'P—ab s 


* 4 -aPPfb 7 
-^-aP-^-b 7 
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Sect. VI. To raife the Towers of Numbers, &c. 385 

And Note , That the Differences of any two like Powers of two 
Quantities, will always be divided by the Difference of the Quan- 
tities without any Remainer, as a* — b x -r- a — b,==a'-\-a 1 b-\~ab z -f-b\ 

2. When the Exponents -of the Powers are odd Numbers, the 

Sum of the Powers can be divided by the Sum of the Quantities 
without Remainer, as a-\-b t —a 2 — ab~\~bb. And as 

in the above Example at large. 

3. Alfo when the Powers are even, the Difference of the Powers 
can be divided by the Sum of the Quantities ; a & a* — b b ~ a-\-b t 
=a' — a 4 b-\-a'b 2 — b\ 

Sect. VI. Of raiftng the Powers of Numbers and Quantities and of 

Extracting the Roots. 

1. By the following Table you have the feveral Ways of ex- 
prefling the Powers with their Exponents, both of Numbers and 
Species i what is faid of the Powers of 9 being expreffed by their 
Exponents, being to be taken alfo in the other Roots 8,7,6, 5, 
4, 3, 2, and 1, for as 9 10 is to the 10 th Power of 9, which by the 
Table is 3486784401 : So is 8 IO =the 10 th Power of 8, -which you 
fee is 1073741824, which are the two various Ways of exprefling 
the Powers of Numbers. 

2. For the Powers of Quantities, whether Simple as thofe of a, 
or compounded by Multiplication as thofe of ub, viz. uu or a*, 
and uuu or a 5 , &c. for the fecond and third Powers of a, or of 
ub t whofe Square is uubb y or better a* 4 *, the Cube = a 5 b 3 } you 
.have the beft way of Notation in this Table. 


Ddd A TABLE 
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3 *6 To raife the Towers of Numbers , &c. Chap.X. 

A TABLE /hewing the fever al Ways of expr effing the Power s y 
both of Numbers and Species. 



u } b 3 u*b* u 3 b 3 u b b 6 u 7 b 7 u 6 b B 
b 3 f 3 d 3 b*c*d*b 3 e 3 d 3 b<>c 6 d 6 b 7 c 7 d 7 b*c*d 8 


And the Notation of Powers with FraSional Exponents is thus : 



Biqua- 

Suri'o- 

Squar’d 

Second 

Squared 

drat. 

ad. 

Cube. 

Surfolid. 

Biquad. 

a 2 

a 2 * 

a? 

a li 

a+ 

a'r 

a'$ 

a 2 

a 2 * 

a 2 * 

a 

a'* 

a' h 

a'* 

a 2 


Or with Literal Exponents, thus J 

4 m 

5m 

6m 

7jn 

8m 




_ n 
* ? 

_ " 

* J 
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Some Obfervations upon this Table. 

1. Any two Exponents added, give that of the Product of the 
refpettive Powers : As where the Root is 3, and the Exponents 4 
and 5. I fay, the Sum of 4 and 5—9, which is equal to the Ex- 
ponent of the ReCtangle of the refpedtive Powers 243x8 1 = 19683. 

2. Double any Exponent, gives the Exponent of the Square of 
the refpe&ive Power, as in the 4th Power of 5, which is 625. I 
fay, double the Exponent is 8, which is the Exponent of the Rect- 
angle of 625x625, viz. of 390625. 

3. I obferve that 3, 4, ec times any Exponent, gives the Ex- 
ponent of the 3d, 4th-, &c. Powers : As three times the Exponent 
2 is 6, fo the Cube of the Powers 9, 16, ec under the Exponent 

2, gives 729, 4096, ec the refpeftive Powers under the Expo- 
nent 6. 

4. If an 8th Power be to be divided by a 2d Power, the Expo- 
nent 2 taken from the Exponent 8, leaves the Exponent s ; fo any 
of the Numbers under the Exponent 8, (as fuppofe 256,) divided 
by any of thofe refpe&ively under the Exponent 2, (as for In- 
ftance 4,) the Quote will be refpe&ively the Powers under the 
Exponent 6, fin this Example 64. J 

5. The Cube ec Root of any Power, is the Power refpedtively 
of the Exponent of that Power given, divided by 3 ec •, fo the 
Cube Root of 262144 fits Exponent being 9, a third of which is 

3, j is 64, found under the Exponent 3, and againft the Power 
given. So likewife the Surlolid Root of 1024, (or any of the 
Numbers under the Exponent 10,) is 4, or the refpcCtive Num- 
bers under the Exponent 2, the Quote of 10 divided by 5 ; for 
4 5 = 1024 the Prt>of. So much for railing the Powers of Quantities 
compounded by Multiplication , I proceed to Ihew, 


D d d 2 III. How 

l 
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388 To ratfe the Towers of Numbers,, & c. Chap. X., 

III. How to raife the Powers of Quantities compounded by Addition or 
Subftraftion, i. e. from a Binomial or RefiduaVRoot % and to extract 
Roots. 

a -j- the Root or ift Power. 

a u 2 b u b b — the Square or 2d Power of u *-f- b 
u + b 

uulr^-TFuu-pT^u 

-f- buu — ibbu-\-bbb 

u i -^-qbuu-f-zbbu-f-bbb = the Cube or 3d Power of u~\~b. 
u ~j“ b 

» + +3i>» 3 +3^««-|- ttb T 
_j_ bu 3 -\-3bbuu-\-3ub 1 + b* 


-f-6^ 1 «* +4« b* ~\~b * = the Biquadrat or 4th Power of k+K. 
a-j-J 

a 5 4^a 4 “l - 6i*a 3 -j- “t* 

4. *«* + 44V+.6#*i , + 4*^ + y 


„ 5 _j_ 5 ^ 4 _|_i 0 pa 3 '-j-ioK 1 ^ 3 + 5 «^ + +^ 5 = theSurfolid or 5thPowerof 

a-f* («+£» , 

u *-\-zbu'-\-iob 2 u A -\-iou'b i -)r tju*b*--ub f 
— £a 5 -f- 5 i I « 4 -f-io« 3 i 3 -f-io# a ^-|“ 5 ^ 5 '*l“^ 


M 6 j^^5_j_ I5 ^ a 4_u 2oa 3j3_L_ 1 5 a I £ 4 -j-6a£ 5 -{-£ 6 =the Squared Cube 
1 u-\-b (of a-f-fr. . 

# -’_|_6^ a 6-f- I 5^ , a 5 -J-2o« 4 ^ 3 -4-i5K 3 ^ + -j- 6a*i’-|- aJ 6 
-j- 6^*» 3 -[~i5« 4 ^ 3 --2o« 3 J 4 -pi5« I ^ 5 -f“6»^ < -f^ ! 

» 7 -|-7fo< 6 4-2iJ , « , +35«^ 3 '-l-35«^ 4 + 2I “^ 5 "b7«^"t' J7 = r the . 2 ? * 

(Surfohd of u~\-b. . 

u s _i_ M u 7 -+-22b 2 u 6 -\-56u , b'-h7ou A b+-\-56u*b'-\-2%u 1 b 6 -\-Sub 7 -{-b* 

‘ ( =the 8th Power. . 

ft 9_|_ g £ a 8_Lg 6b % u’ , -\-t4U 6 b'-\-i 26# 5 £ 4 + 1 26a 4 t 5 -f84« 3 fc 6 +3 6u*b 7 + 

(yub 8 -^-^ = the 9th Power. 
^o_L., 0 Ja 9 -j-45J 1 « 8 4-i2o« 7 5 3 -Jr2ioa 6 & 4 “j- 252a s fc 5 -|-2IOa 4 & 6 -f ; " 

( 1 2o« 3 i 7 4-45«^ 8 +ioai 9 4-i I 0 = the 10 Power of u~\~b. 
v ' 1 0 1 Obfervations 
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Sect. VI. To ratfe the Towers of Numbers, See. 3 89 

Obfervations from this lajl 'Table of Powers. 

1. That the Sum of the Square of the Parts of any Number or 
Quantity more the double Rectangle is = the Square of the whole, 
a s per Euclid. 

2. That the foregoing Example of Powers may ferve as a Table 
for any one to know any Power of any other Binomial Roots by, 
though of other Letters, mutatis mutandis > the Unci® and Powers 
being the fame as in this. 

3. That the 10th Power is eafily produced from the 9th or any 
fubfequent Power from the preceding, by firft finding the Unci®, 
as per the. Rules foregoing, or as under the 5 th Head following, 
and confidering the Courfe of the Powers that precede that which 
you would find : By which Method I have produced the 8th, 9th, 
and 10th Powers without any Multiplication. 

4. And that the Reader may not want a proper Way of expref- 
fing in Words any Power, I fnall give an Example how the 10th 
Power is properly read ; which is thus : 

The fquared Surfolid of #, more 10. times the Reftangle of b in . 
the cubed Cube of u ; more 45 times the Square of b in the fquared 
Biquadrat of u i more 1 20 times the 2d Surfolid of u in the Cube 
of ^ j more 210 times the fquared Cube of u in the Biquadrat of b j. 
more 252 times the Surfolid of u in the Surfolid of b\ more 210 
times the Biquadrat of u in the fquared Cube of b j more 1 20 times 
the Cube of « in the 2d Surfolid of b\ more 45 times, the Square of 
u in the fquared Biquadrat of b \ more 10 times u in the cubed Cube 
of b ; more the fquared Surfolid of b. 

5. A very brief Way of finding the Uncice of any Power by that of the 
next preceding Power is this (which I have not feen given before.^) 

A fecond Way of finding the Uncia. 

Add theUnciae of the ift and 2d Members (for Example of the 
9 A Power to find the Uncise of the 10th) together they make ro, 
which is that of the 2d Member of the toth Power, 36 in the 3d, 
and 9 in the 2d Members of the 9th Power is the 3d Member in 
the 10th or 45 ; 36 and 84 in the 3d and 4th Members is 120 be- 
longing to the 4th Member of the 10th Power, (Ac. of the reft. 

And the Powers themfclves , and their proper Exponents are found by 
the like Method, obferving, That in which of the 2 Powers foever 

added,. 
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390 A New Way to find the Uncial Chap. X. 

added, is the greatreft Exponent, that Exponent muft be put in 
the Sum. 

Thus to make the ioth Power by thefe Rules from the 9th. The 
Unciae of the ift and ad Members is 10 == the 2d in the ioth ; and 
the Sum of the Powers is bu 9 •, (becaufe 9 is found the higheft Ex- 
ponent of «and b is only the ift Power.) So iobu 9 is the 2d Mem- 
ber of the ioth Power. The 3d Member of the ioth is the 2d and 
3d Members of the 9th, &c. done as in that laft mentioned. 

And this will be made plain by a Numeral Example of finding 
the Unciae to the 15th Power of a Binomial, by an eafy Addition 
of only two Numbers ; which Uncise, with thofe of all the interme- 
diate, are found much fpeedier than that of the 15th Power alone 
can be by the Method before- mentioned ; which requires Subtra- 
ction, Multiplication, and Divifion, and thofe pretty tedious ones 
before thofe of the 15th Power can be exhibited by this Method. 


A new 'Table of the Unciee to the 15th Power of a Binomial Rooty 
made by Addition only. 


*T 3 'T 3 

T 3 -O 

T* -o 

I (NAO "O 


2 

3 

4 


11 

12 
*3 
H 


l 


c « 


10 

1 5 
21 
28 


1 

4 
10 
20 
3 

5 


5 10 10 5 

6 1 c 20 15 

35 
70 

9 36 84 126 

10 45 120 210 

55 >65 330 

66 220 495 
78 286 7 15 

91 364 1001 


no 

"d 

03 

fwVl 

I 

6 

21 

5 6 , 

126 

252 

462 

792 


3 

et 

o 


7 

28 

84 

210 

462 

924 


'd 

(nAO 

I 

8 

36 

120 

330 

792 


3 

03 


T3 

-O 

ol 


•tj 

*d 


9 

4$ 

165 

+ 9 S 


"a 

*d 


55 

220 


*i 

11 1 

66 12 1 

286 78 13 


*d 

*d 

* 

f>Ao 'd 

rt 

I pAO 'd 


>5 105 455 1365 

Method, 


1287 1716 1716 1287 715 286 78 13 I 

2002 3003 3432 3OO3 2002 I OOI 364 91 14 I 

3003 5OO5 6435 6435 5O05 3OO3 1365 455 IO5 15 


= the Unci* tf 
the 1 4 Power. 
1 =theUnd*of 
the 15 Power- 

to me f is intxrely New , and my own Contrivance : 

But fee a Third Way a little farther. 


6. It is obfervable, that the Unciae encreafe till you come to 
the middle, and then decreafe ; there being the fame Unciae to the 
right hand of the higheft, as towards the left j fo that when 

yon 
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Sect. VI. A Third Way to find the Unci a. 391 

Vou have found half the Unci*, you have all : Obferving farther. 
That there are two higheft Uncias in the middle of the odd Powers,, 
as the 3d, 5th, 7 th, &c. Powers. 

And that the Exponents of feveral Membei's after you come to 
the higheft, do change, as in the 10th Power in the former Table 
above * the Member toward the left hand of the higheft is 
210 u 6 b* t but toward the right of the higheft, the Power is 
210 u*b b , which is the fame, only the Exponent’s changed: So 
the 2d Member towards the left hand is 1 20 u 7 b 3 but *tis 1 20 # } b\ 
The 3d = 45 « 8 b 2 •, but *tis 45 u 2 b s . , ,, . . 

The4h=io« s >> but 'us loub 9 , &c. j towan * th€ "gbt. 

7. You may fee that four of the Uncias, viz. the two firft and 
two laft are always known in all Powers, being one ; and the Ex- 
ponent of the Power. And by thefe Rules the Unci*, the Powers, 
and Exponents of any Binomial Root may be found with much 
lefs Trouble than the common Way, or any I have feen before. 

8. But the Unci* of any Term, or Member of any of the Powers 
m the Table above, may be found without any of the previous 
Unci* of Powers or their Terms, by cafy Operations in Multipli- 
cation and Divifion, as by thefe 6 Examples. 


A third Way of finding the Unc'ue. 


Term or 
Member. 

Power 

Faftors. 

4 of the 4 -f 

1.2,3 = 

4,3,2 - 


■*{ 

1,2,3 = 

4 

5,4,3 — 

5 

10 { 

1, 2, 3,4 = 
10,9,8,7 = 

7 

10 1 

1,2,3, 4,5,^ ~~ 

10,9,8 ,7,6,5 = 

5 

15 1 

1, 2, 3,4 = 
15, H, *3, 12 = 

4 

16 / 

*,*,3 = 
16,15,14 = 


Produ&s. Quote or Un- 

ciae required. 

6 the Divifor 1 _ 

24 the Dividend J * 

6 the Divifor 1 

60 die Dividend £ ~~ 

24 the Divifor 1 _ 2 
5040 the Dividend J 
720 the Divifor 1 = 

151200 the Dividend J 

24 the Divifor 1 _ 6 

32760 the Dividend f s 5 
6 the Divifor 1 __ g 
3360 the Dividend J . ^ 


Here it may eafily be feen that I tell the Figures from one to 
within one of the Term given, and multiply them together for a 

Divifor. 

And 
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39a The Square , &c. Numbers by the Canon . C h a p. X. 

And telling as many from the Power given backward ; I multi- 
ply them one in another fora Dividend v whence the Uncia of any 
Term of any Power arifeth by Divifion. 

For fuppofe p = the Exponent of any Power, and t = the Term, 
and a = the Uhcub fought, the Rule will be 
pxp— i xp— 2 x a—?, &c. V ( in tbis the Uncia of 

,_,x/— »x/- 3 x/— 4,&c. £ tht ,oth Power =2io.; 

9. Any Number may be fquared by the Canon exhibited in the 
Square, or 2d Power of the above Table of the Powers raifed from 
a Binomial Root. For Example •, What is the Square of 1 234 s ? 

The Analytical Square or Canon directing us how to work, is 
uu-\~ 2 ub-\-bb. Now fuppofe 1200 the 2 firft Figures —a 
And 34 the 2 next the right hand =6 
It follows. That a* = 1 200* = r 440000 

2ub or uxbx2 is— 81600=1200x34x2 
bb (or 34x34; i s= 1156 

Sum = i522756=«#-j-2KM-M — 1234*. 

10. And by the Cube or 3d Power we have a Rule now to cube 
any Number. Example: The Canon =# } -j- 3 #*£-[- 3 

What is the Cube of 2232 ? 

I fay 2000 = « 

200 = b 


8000000000 =« u a or 2ooo J 
2400000000 =3 uub— 2000* x 200 x 3 
240000000 = 3# bb — 2000 x 200* x 3 
8000000= bbb—200*. 


10648000000 =i>um«r 2200 s or uuu in the 2d Operation} where 

2200 = * 
and 30 = b 

43 5 600000 =3 a* i, =2200*X3oxg 
5940000= 3a b b = 2200 x 900x3 
27000= bbb =30*. 

11089567000=81110, or 2230’ . So in the 3dOperation 2230 = a 

and 2 — b 


298374oo=3aai=2230* x 2 X3 
26760— $ubb— 2230 x 4 x 3 
8= bbb = 2 \ 


1 1 1 19431 168= 2232 s ==uuu-j-3uub-t‘$ubb~\~ bbb. 


This 
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S-ect. VI. To Ext raff Roots of Number s> See. 393 

This proves that the third Power in the foregoing Table is the 
the true Cube of u-f-b, as is here demonftrated by Numbers wor- 
king with the Species exactly according to the Canon, without having 
regard to the way of placing Numbers in common Multiplication. 

1 1. But that which renders the Powers of a Binomial Root more 
admirably ufeful is, that they ihew plainly the Reafon of all thofe 
-myfterious Rules given in extracting the Root of any Power, as the 
Square, Cube, Biquadrat, Uc. Roots in the former Part of this 
Book mentioned : For Example, 

In Extracting the Square Root of 1522756. 

Canon for the Square Root. 
.... =aa-\- 2 ab-)p-bb. 

15227 56(1000 = a 
1000000 —aa deduCt. 


i this Reft by 20=2000) 522756refts, (200=*= the Quote. 

* 400000=2 ab. 

40000 =bb. 


440000 = 2 a b * 4 - b b, deduCt from the 

• - - (laft Reft. 

•f- by 2U— 2400) 82756 remains, and now 1000 -f- 200 
— — — (= 1 200=0 30 —by the Quote. 
72000 = 2 a b. 

900= bb. 


72900=2 deduCt from the laft 
■ ■■ (Remainer. 

-T- by2a=246o) 9 8 5 6 =refti and now 1230 = ^3 

(Roots=*»4=£=the Quote or laft 

• 9840=2 ab. in the Root fought. 

16= bb. 


QZ$ 6 =z 2 ab'\-lb , deduCt from the 

(laft Reft. 

o refti 

E e e And 
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And the Reafon of Extra&ing the Cube Root, will appear in 
the following Example, proceeding according to this Canon. 1 
aa*~ j—3 aabf-^ ab'-\-b * . 

Extract tne . 

Cube Root of 11.11943-1168 (2000 = a. 

8000000000 —ana, deduct. 

12006000) 3 1 1943 1 168 refteth, which divide by. 3a -]- 3a 

(200 =6. (gives 200 =6.: 

6000= 3 a, the Treble Root. 

12000000 = 3 aa y = the Treble Square of the 

(Root a.. 

12006000= 3a-} - 3<ra, . the Divifor- 
8000000= 666 or 200 } . 

240000000 =3 ab b = 6000 x 40000. 

2 400000000 =3 a ab — 4000000 x 200 x 3 .. 

2648 000000 =666 -{-3 a 66 - j- 3 <z <* 6 = the fubtrahend 
■ ■■ ('to deduct from the laft refolvend. 
14526600) 471431168 refteth the. fiecond refolvend (30 =6, = 

• (the Quote. 

6600= Treble Root 2200= 3«. 

14520000 = 3tf^= 2200* X3. 

■ 145 26600 = 3<t -j— 3 aa — the Divifor for 2d Re— 

' (folvend, gives 30=6. 

27000 =666= 30*. 

; 5 940000 = 3<j 66 = 6600 x 900. 

435600000= 3^16 =4840000 x 30x3. 

441 567ooo=666- f-3a66-j-3aa6= the fubtrahend.. 

• . 14925390) 298 641 68 = third refolvend refts. 2=6, the Quote* 

' 6690 = 30, "the Treble Root=223ox3. 

■ 149 18700= 3^=4972900x3. 

I 49 2 539 0= 3^~f“3<*a, ’the Divifor. for the third 

(Refolvend. 

8=666=2*. 

. 26760=3^66= 6690x4. 

‘ *9^3 74°° — 3<? 0 6=149 18 700x2. 

29864i68=666-j-3tf66-j-3a«6,theSumorfub- 
■ ■ ■■ ( trahend, which taken from the 

(o) 3d Refolvend there Refts (o) 

So the Root is found 2ooo-f-2oo-J-;3 o-|-2 . . 

And 
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Sect. VI. To Extract Roots of Numbers, &c. $95 

• • And the Procefs according to the Canon of the third Power of 
a- J-£, is repeated three times, viz, ■ ■ 


ift, 2000 = a , ' and 200 = b 
2dly, 2200 = a, and 30 -=-b 
3dly, 2230 = a , and 2 — b 



2000TI 

206^=2232, the Root 
30? required. 

2J 


Thefe Examples, accor ding to the 2d and 3d Powers of the 
Binomial Roots in the Table above, fully fluw the Reafon of the 
Method ufed in the Extraction of the Square and Cube Roots. 
And by the obferving of the Canon given by the Powers, the 
Root of any other, even the fquared Surfolid may be extracted : 
As I did that of the Biquadrat in Scft. 6. of Cbap.l. Article the 
2d having never feen k done but only proceeding purely as the 
4th Power dircCts. < 

IV. The Roots of Algebraic Quantities are either thofe of Ra- 
tional or Surds. 1. The- Roots of Rational Quantities, whether 
thofe Quantities be compounded by Multiplication of Single Bi- 
nomial, or Refidual Roots are thus expre&’d. 


1. How Single Roots of Powers are exprefs’d in 
Species and Numbers^ - 


J^o^rcrs". 

in Species, in Numb. 


Square 

aa = 

4 

Cube 

bbh- 

27 

Biquadrat 


- 256 

Surfolid 

d' = 

- 3125 

Squared Cube 

b 6 - 

46656 

2d Surfolid 

* 7 = 

8z 35 43 


Their Roofs. 
Species. Numb, 
a = 2 

f = 3 

c '= ~ 4 - 

5 

h = 6 

k = 7 


2. How Binomials and Refidual .Roots- are extracted. 


Binomial Powers. Their Roots. 
Species. N^SpeaNI. 
a#--j-2a&-}-&fc= 25. u.~V-b— 5 
aa — 2 a -hi = 9. a-j-i= 3 

i %bb-\-% 6 1 .^b\-k=3 1 

bbtm-jpibuuJ^utr-. 8 


E e e 2 


Refidual Powers. Their Roots. 
Species. N*.Spec.N°. 
ii— 2<Ar4-aa= 9. d — a= 3 
bb — zb -f- 1 = 4. b — 1= a 
i6bb—8bk-^-kk=:28g. 4 b — £=17 
bbim~~zblW*\-W= 1 6 , bn — a= 4 


idly, Surd 
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39$ Surd Roots, how exprejfed, &c. Chap. X. 

3 dly. Surd Roots, or Roots of Surd Quantities* are expreffcd 
thus by their own Radical Signs.. 


Simple Surd Quantities. 

Power*. Roots. Power*. Roots. 

. Square Root of »= >/ u or in N°. 17 1 =>/ "1 7 r 

Cube Root b 315 ,=V 315 

„ 4 . 4 , 

Biquadrat r==v c " 51 7=* 517 

Surfolid . d-l/ d 735 =^ 735 

6 < 

Squared Cube g=</ g — — — 379=v 379 

2d Surfolid b — 1 / b 1231=^1231 

8 8 

Squared Biquad, k— \l k 33 9 = v 339 

Cubed. Cube l ii29=v 1129. 

IO *? 

Squared Surfol.w==^ w-——-— 1057 =v I0 57 


Compound Surd Quantities.- 

Powers. Roots.. 

u~\~b J u-^-b 

u-\-b-\~c — — < — ■ 

u - 1 'b-\ -c-\-d \/u-\-b-]-c*\*d 

u ~\~b-\-c-\-d~ g ■ — - - — - u-\-b~\^c-\-d — g 

u^-b- f-r — d^-g-\~b d u-\-b~\-cr—d~\-g-\-b 

— d-\~g — A*— k — — v u~\“b-\rc.’-^d' L \-g — b—k. 

u~\~b — t ~\~d-\-g-\-h -b £ -f~ ^ */u~\~b — c-\-d- J g- 1 '5-j-d-j-/ 

1 7 r ~\~%b—bc~\-m — — - — — i/>iTr-\-gb—-bc'-\-m\ 


It tnuft be' obferved. That the Sign- connecting the Refidual 
Root is always the fame with that of the double ReCtangle, i.. t. 
Negative as. under the 2d above. 

Having fully fhewn the Nature of railing the Powers of Quanti-* 
ties, and extracting the Roots, and. illuftrated the lame by Num- 
bers,. 
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Sect. VI. The Arithmetic of Surds , &c. 3 97 

bets, it naturally leads me to the Arithmetic of Surd Quantities ; 
which. I lhall alfo demonftratc by Numbers. 

Sic.t^ VIL The Algorithm of Surd Quantities. 

In regard there is often Occafion for Working the Roots of 
Species or Numbers, as by Addition, Subftraftion, Multiplica- 
tion, idc. of them ; and that it would be tedious and lefs accu- 
rate to find near the real Roots of Numbers, and impoflible to be 
done of all Algebraic Quantities ; therefore the Bufinefs of this 
Section is to give Rules for fuch Operations in Powers without 
regarding the Roots farther than by the Radical Signs prefixed: 
So that the compleat Powers of Quantities, or Numbers may 
hereby be added, fubftrattsd,' &c. as well, ( and much fooner) 
than if the real Roots were known, and the, Work done by them 
See Article 7. Seft. 1. of this Chapter. 

L Reduction of Surd Quantities.. 

Reduction is here taught firft, becaufe Quantities are required 
to be reduced to a common Radical Sign before thofe'that have 
different Signs can be multiplied,, divided*, &c. . 

Example 1. Reduce y/u and vc to Surds having a common. 
Radical Sign j or Surds Heterogeneal to Homogeneal. Sec the 
Operation. 

4, 4 T he common Radical Sigp. (ponents. 

2, 1 =The loweft Terms of the given Radical Signs or Ex- 

2 4 

f.u, %fo=The Surds given to be. reduced. 

yUUy \/r=The Anfwer or the Surds given in a common Radical 
(Sign. 

By the Operation it is plain, that firft I take half the Radical. 
Sign 2 (given) and put it over the other given, or 4 i and half 
the given RadicaL Sign 4, and place it over the other given or 2, 
which are the loweft Terms of the given Radical Sign. 

2 dl% I multiply the Radical Signs given by thofe ftanding over 
ref^eaively, and they produce 4 = the common Radical Sign re- 
quired. 


3% I' 
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39 s Multiplication ef Surds. Ch ap. X . 

odl’j., I raife the Surd Roots given to the Powers of the loweft 
Terms of the given Radical Signs which Hand over the refpe&ive 
Root ; as u raifed to the ad Power is uu , c in the ill Power 
is = c, and placing the common Radical Sign before this u u and 

M 4 4 

the c. I have the Anfwer yf uu and v c. 

a 4 

Example ad Hull be in Numbers, as to reduce y/ 9 and v 16 
to a common Radical Sign. 


See the Work by the fame 
Rule as above and in Multi- 
plication and Addition it is 
Ihewn how thefe prove each 
other, or how the Totals a- 
gree, and confequently prove 
the Truth of this Method of 
Redu&ion. 


4, 4= Common Radical Sign, 

a, 1— Leaft Terms of given 

(Radical Signs, placed 

interchangeably. 

^ 2 4 

y/g, yi6= Surds given, 
y x — — * 

v8i, yi6= Surds required, or thofe 
(given reduced. 


II. Multiplication of Simple Surds. 


Jo this Artklc I Ibadlfhew, 

1. How to multiply a Surd by a. Rational Number or Quantity, 
a. To multiply a Surd in others of the larae kind, or the lame 
Radical Sign. 

3. To multiply Surds together having different Radical Signs. 


1. To multiply a Surd in a Rational Number or Quantity. 

4 

This is exprelfed two Ways, .for Example, to multiply v c 

4 

by b, the Anfwer is very often exprefied thus, b V c or b in the 
Biquadrat Root of c. But actually to multiply them is -done by this 
Rule.] Raife b up to the Power of the Surd given, as here b in 
the fourth Power is bbbb and putting the fame Radical Sign be- 

4 4 

fore, is. >/ bbbb t which being multiplied by jc, givesV bbbbc. 
Or in Numbers , fuppofe c — 16, and b— 8, then ^ = 4096, and 

4 4 4 

t/16 multiplied in ^4096 =4/65536 the Product, and that Root 
being extracted is = 16, the Product in a Rational Number. 


To 
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Sect. VI. Multiplication of Surds. 399 " 

To prove both which Ways of working, by railing the Power 
of the Rational Number, to be genuine, 

4 

I fay, c being = 16, its v,=2, which multiplied by b— 8, gives 
1 6 as before. 

2. To multiply a Surd Number by a Surd , which are Homogene al^ or 
when the Radical Signs are the fame. 

Rule.'] Multiply the one by the other, and the Produtt is the 
Anfwer, prefixing one of the Radical Signs given. 

3 • 3 3 

Example. Multiply s/dr by s/u, and the Produft is = s/dru, 
and putting u= 8 r= 9 j and d= 3. It is thus done in Numbers, 

^27 by >/8 —4/216 = 6 the Product. 

Proved thus: By the real Roots without Surds. I fay ^27 = 3, 

and d 8 = 2, and 2 times 3 is 6, as before in the Numerical Way 
laft above, which is the fame as the Literal; 

3. To multiply Heterogeneal or Surds, having different Radical Signs. 

Rule.] Reduce them to a common Radical Sign, and then work 
as in the laft. 

4 » 

Example. Multiply s/c by s/u. In a common Radical Sign, the 

44 .4 

Surds are v«« and y/c\ whofe Product is s/cuu. 

4 

Or in Numbers: c=i6 ; and u = g ; or y/16 to be multiplied by 

j ,4 4 

s/9, which in a common Radical Sign are >/i6 and ^81, whofe 
Product is ^129 6 =6. , . 

. 4 < 4 

Rule proved thus : By the real Roots, for v' 1 6 = 2 ; and y 8 1 = 3 ; 
and 3x2 = 6. 

III. Divifion of Surd Quantities. 

There is nothing of Difficulty in this Rule ; for if the Quanti- 
ties of the Dividend can be divided by thofe of the Divifor, and 
the Radical Signs are the fame, work as is taught in Divifion of 
Algebra , or of whole Numbers jas\/«£r-j-by s/ be the Quote, 
= v' u, &c. 

Or 


Digitized by LjOOQle 
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Or in Numbers \ sj 1 44'|~ / 9 =V 1 6 = 4, or = 1 2 4-3. For Proof, 
2. If the Radical Signs are not the fame, they may be reduced 
to a common Radical Sign, and then divide the Power of the Di- 
vidend by the Divifor ; or put it over that of the Divifor, as if 

the y/cuu be divided by >/u. In a common Radical Sign they are 

vVttw for the Dividend, and. v«» for the Divifor j fo the Anfwer 

is And this proves the laft Example in the laft Rule, 

and is farther proved by dividing the Numeral Rectangle there by 
pne Fador, for the Quotient will be the other Fa&or. 

IV. Addition of Surd Quantities. 

This Rule is placed after Multiplication , becaufe that is often 
ufed in this Rule of Addition. I fhall ffiew 

1. How to add when there are the fame Quantities and Radical 

Signs. - 

2. When there are different Quantities of Species, but the fame 
Radical Signs, which Quantities are fuppofed commenfurable. 

3. How to add Quantities, having the fame Species, but diffe- 
rent Radical Signs, or when both the Radical Signs are different, 
and the Quantities incoramenfurable. 

1. To add i/u, •Ju, and </u. 

Rule.] Multiply any one of the Surds by the whole Number of 

them, as here t/u x by 3 =V 8i«, ( obferving the firft Rule of 
Multiplication laft above,) which is the Anfwer. 

Or in Numbers: Add 1/16, 1/16, and y/i 6. Here 3 the Num- 
ber of Roots raifed to the fourth Power is 81 ; and ^ i6xV 81 = 

4 4 

^1296=6 proved thus » 1/16=2, and 3 times 2 is6, or 2-f-2-{-2, 
which proves the Rule. 

2. When two unequal Surds are commenfurable, and have the 
fame Radical Signs, and when divided by their greateft common 
Meafure, are reduced to fuch Quantities as are the compleat 
Powers of fome Quantities or Numbers ; they may be added thus, 

fuppofe ^40 to be added to ^135. 


nd Rule.] 
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id Rule!] Divide the Surds by their common Me^fure $5, and 

they are reduced to y/S and V27, the Cube Roots of which are 
2 and 3 •, the Sum of which is .5, which Sum of the Roots multi- 
plied is 5 V5 25 the Anfwer. ' 

And for Proof, Extra# the Cube Roots of the Surds given in 

the commom way of Extradfcion, and you’ll find the Sum =^625 
= 

How to add Quantities having the fame Surds, but different Radical 
Signs * or when the Radical Signs are either different or the fame , and 
the Surds are incommenfurable. 

' Rule.] There is no Occafion for farther Operation, than to put 
the Radical Sign - 4 - between the given Surd Roots: As 

w 1 3 4 34 

To add dec to the dec and dec ; the Sum is dec -f- dec -j- dec. 

% J 4 3 1 4 1 

Or the Sumofv^5, the d 6 and d 13* i&=ds~]-d 6 -f- ^13. 

Or dz -j-v/7 v^i 2 j &c. is the Sum of fuch Surds as dz, d 7 

and diz, Csfc. 

- There is a Rule which fome pretend helps us to the Sum of 

% 

thefe kind of Surds, when the Radical Sign is d. The Rule is 
this* To the fquare Root of die Sum of the Squares of the Surds 
given, add the double Rectangle of thefe Surds, and the Sum is the 
Anfwer. 

Example. To du, add ^8 } according to the Rule, the Sum of 
the Squares of the Surds is=2o, its Root d^o, and the double 
Rectangle of the Surds is 2 ^96=8 xi2X4=V384, by the firft 
Example of Multiplication of Surds. So by this Rule, the Sum of 
^i2-+V8 is reduced to y 20-1-^38 4. I muft confefs I do not fee 
the Ufe of the Rule, nor of the Alteration of the Surds, fince to 
fay the Anfwer is di'i~\-d% is more true and intelligible, than to 
call the Sum yao-f-V384. 

V. Subftra#ion of Simple Surds . 

1. When the Surd Roots are commenfurable or reduceable to 
Rational Quantities, as in the fecond Example in Addition ; work 

E f f 
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as is there dire&ed, but when you come to the Roots, inftead of 
taking their Sum, take their Difference, and multiply as in the 

fame Example. To know the Difference between V40 and v 135: 

3 3 • 3 . 

Thefe 4- d 5 reduces them to v 8 and ^27, whofe Roots are 2 and 
3, and, the Difference of thofe Roots is.i, which multiplied by the 

common Meafure V5, gives v 5 for the Remainer or Difference. 

But when the Surds are incommenfurable, as in the laft Exam- 
ple in Addition* you have nothing to do but place the Sign ( — ) 
between the Surds given; fo the Difference of db above d g* ia 
db-Wg. 

VI. ‘Addition and Subftradtion of Compound Surds. 

\Jl , For commenfurable Surds, as thofe under the fecond Rule 
of Addition above, take this Example. 

' Add^J|i ^96 Sum=/ 3 io+v'5 4 .‘ : , 


Here the Sum of d 45 and ^125= ^320; and of ^294 and — 
^96=^54 by the faid fecond Rule. 

2 dly* For raixt Numbers, as Surds and Rational Numbers; fee 
this Example. 


To 33 r-f-V 768^ V80 
Add i53~}-v / '243~}-Vi28o 

4 >4 

Su m = 48 4 -j- dy 203-j-V8o , 


Or from 33 1 -\-d768 ~j-V8o 
Take 153 -I-V243 — ^1280 

Reftsr^ 178-1-^3 -1-^1296 


> I need give no farther Examples, becaufe the Addition and Sub- 
traction of thefe Surds are done by the felf-fame Rules as thofe 
called Simple Surds , as by the Rule under the fecond Example, and 
in SubJlraCHon of thofe Surds. 

The fecond Example laft foregoing is done thus : To add V768 
tod 243 j I divide them by the common Meafure ^3, which re- 

•duceth them to- ^256 and $ 81, whofe Roots are 4 and 3, whofe 

•Sum 
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Sum is 7, fo 7V3 .is the Anfaer, or 7+ x 1/3=^7.203, and fo of 
the Reft. 


*fbe Vemonjlration of the 'Rule for this loft , as under Article IV. 

Rule 2. 

This I fhaft do by . 

this plain Inftance of v^4) V 64 - 4 -V 64=the fuppofed Surds given. 

XT.. m Uoj>a. /S 1 s’ 1 * 4 0 

of the Roots, 
the Anfwer. 

8 . 

1. Thefe divided by * 4 , are reduced to the Root \/i6-j~Vi6 t 
whofe real Roots are 4 -{-4=8. And V4.X8, as by the firft Rule 
of Multiplication above, gives the V 256, whole Square Root being 
16, is = the Sum of the Roots of the two Surds given. 

VI, Multiplication ofCompound Surd*. 

Hires 'Examples or Varieties the three Examples in Species 

\faeinSpedestipoWays. ' ' • proved hy Numbers. '' 

Example 1. Example 1. 

To multiply b \facl See the Operation, f 4 V64 1 Multiply as 
* in ac~ j b j allb in Numbers \ 2-J-V1 6 j the Species. 


l^uiiiucria 


auapttu 

on purpofe, as in 
the Margin ; where 
V64 -f- ^64, are 

f iven to have their 
um found. 


vjuocesvio = 
Qt.=-f-v / i6 = 


Roots. 


4 

4 . 

8 = Sum 
and" 8^4=^256= 16 
==v'6 4 -|-V64^:8-j- 


aboJae^b>/abc= the Prod, or in N p ^8/64-j-4 V /64v / 6=i 9 2 

‘ For 4x8 C=V6 4 j=3 2_ 

■ — ■ ahdthatj2X2-|-4(=Vi6^= 

Example 2. .. . Example 2d proved thus : 

To multiply J Vtf C ' 4/ 64 1 Multiply as the 

* in ae sjb ' -Multiply by 2 j/i 6 J Species. are. 


abc</abc=the Prod, or in Numb. = 8^64 v'r<>= 256 
Orreduced> , • ' For 4,x 8 ^^645=32 . 

» Surds. l^ Matth “ C ' 


7'il 


1 -1 -u 
•'.ij o 


aJ 1 ! 


•Example 
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404- Multiplication of Surds, &c. Chap. X. 

Example 3. Example 3. 

TOn,Ul t 1j $vf 0rinN ° th “„ 2 4 ^Bythc 3 dE»mp. 

A„d 12 x 6 =yT ^' 6 & 

1. Note, That in multiplying b, multiplied in the Square Root 
of acy by at more the Square Root of b j I fay by/ac by ac=abc 
y/acy and (lands fo in the Example 1. More b (in the Multiplicand,) 
<jabcy See. 

2. Note, In like manner by the Numbers, Example 1. I fay 2 
times 4 V64 is 8 *^64. idly 4*fo4byv'i6, 18=4^/64^1 6; fo the 
Produft is = 8 v'64-J-’ 4^64^1 6. Now the Square Root of 64 is 
8, and of 16, 4; fo that this Produft is 8x8=4x8x4 = 192: 
And that this is right multiplied, will appear by the Numbers 
given, or 4 x in 8, ("which 8 is the Square Root of 64,,) gives 32 
for the Value of the Multiplicand. 

And 2, more 4, (which 4 is the Square Root of 16,) makes 6 , 
which is the Value of the Multiplier } fo 6 times 32 is = 192 as 
before, which is a full Proof of the Rule by the firft Example, 
and the reft are performed and proved much after the lame manner, 
which it would be needlefs to infill farther upon. 

Example 4. To multi- 
ply 'Ju — cd by vu-\rcd : 

See the Operation in the 
Margin. j 

In Numbers demonftra- 
ted thus s «=8,r=i, <i=e. 


\fu — ed 
*Ju-\-ed 

y/uu—yf cccdddu 


Thenv8— »a 


•j-y/ cccdddu — eedd 

3 ~T~ “ " i | * 

by y 8 ~f~2 Prod, —sjuu -j— y cccdddu — y cccdddu — — eedd 

v'64^— ^64 Produdt contrafled —y/uu — - ccdd 

’ ^^64—4 

. v/64 — 4= the Sum or Produfl contrafled. 

Now the Cube Root of 64 = 4, and 4 -—4=0 

So the ✓8=foeJWhiJtiplicand=2, and.*— asotfa in the Multiplier 

" (= O the Proof. 

• . ' 5. Hence 


Digitized by 


Google 


S.E£T. : VJ. U^tvjjun^ofSurds, &c.- 40J 

. 5. Hence it . appears,, that if you multiply two Surd Numbers 

together, whofe Radical Signs are s/, the Square Root of the 
Product is the Anfwer in a Rational Number. But if the Root 
cannot be extracted without a Remainer, divide the Produ& by 
the greateil Square Number, that will do it'wirhout Remained lo 
the Root of that Divifor in the Quote is the Anfwer, as in the firft 
Cafe, V16 in ^9—^144=12 the Anfwer. And in the fecond 
Cafe, ^72 in v^8 =^576, which -5* 144 quoteth 4, and the ^144 
= 12 j fo that i2 v^4 is the Anfwer. 


VII. Divifion of Compound Surds . 

This will appear very eafy to Quote, 

thofe who underftand common *J U ) •Jbu-^y/du {fb-\-y/d. 
Divifion in Species, as before 'Jbu 

taught, and Multiplication of 
• Surds. ...... 

Example >, Divide \/bu-\-y/du . 

by <Ju ; fee the marginal Work. 

.1 . nn V* • a t a 


std* 

\[du ' 

o refts. 


Example 2. To divide abc-\-ucftsc- 3 c~bfb-\'fabc by b^fac, 
or in Numbers, 8-f-2f'64-j-4v' , i6-j-v64^i6 by 2-f-yi6. 

Done Literally thus : 

brjpfac) abc~j-ac^ac~\-bfb-j^fabc (ar-j-V^ss the Quote.' 
abc-f-acy/ac 

bfb-lr^abc 

i 1 M b-\-'W.ab c 

> • : ■ > . .. : 

’. • refts = 0 • . .. . , •' 

Done NumeraUy~ thus : • ' . 

2 -f*^t 6 < ) 8 -J- 2 ^ 54 * i |- 4 v(i 6 -|-v' 64^ 1 6 ( 4 V f 64 =Quot& 
8-J-4V16 ' . - 

j / • r - . - >-1 — i.> ± . 

J ; .2/64— 4^16-^41/16 •' 

Or Contracted, and the ? _ ■ , ^ ‘ 1 ■ 

reft brought down, i a ^+"f “^4 di 

2^64 v'ttf 

.C.'ilJ i *- >• r 1 - Lull ^ • 


o remains. 


I £ 


There 
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L Tflier^ is toothing of Difficulty irfthefe Operations, obfcrvirig to 
change the Signs of what you fubftraft : As in the Numeral Ex* 
ample,. I am to take 4V'i6 from 2^64, therefore I fay that 2^/64— 
4V u6 is the Remainer, towhichif I bring down 4V16, the -{- and 
wi- deftroy the 4 Vi6:: So that bringing down to the faid Remainer 
tv/b^the reft, of the Dividend, which: is ^64-/16, I find that 2-j- 
sf6 4 is contained in 2 ^64 > ■'•</ 64 times, which I put in the Quote, 
and multiply and deduct, fo the Remainer is (o). 

And tbe ‘truth is thus proved , 1 ft, In that it agrees with the Literal 
Example. 2 dly, As it is the Produft of Example the Third fore- 
going, divided by the Multiplier. ■ And $ dly ', and moft plainly, 
thus; ; * ; 


‘the Value of the Jfeveral Members of tbe Numeral Dividend are , 


8- 


^ or*ex8- - 
4^ 1.6 , J or 4x4' - 

if 64^1$, 0fBx4 


to 1 - ■— > ’’ifi ■ . -• 

• '== 32 " J - ■ 


Value of the Divifor 2 6= 2 -4-4. =6^ 7 2 = Sum f 1 2 = Quote 

• • J • r * ! L ,: - oa =4-|-8 =4-[-v'$4 

.Vi'jv'J i»!i ~ 1 iv N vs* V v ,> - . 'for Pro^f.'. 

'i . t'\ \' t -y V: »* 

Sect. VHL Algebraical -Fraflmts-. 


Although the Bufinels of Fra&ions in Species are often ufed in 
the Solution of Analytica l - Quefti o na: ■ Yet fince the Reader of this 
Part isfuppofed to have perfeftfydeafnt Reduftion of Vulgar Fractions, 
Chap. II. Sedt. t: and *here^bieingfo/Veiy Jttltle Difference between 
the Method, of wprldr^Eraftions.in .Numbers and Stxjcies, there- 
fore 1 /hall not need to enlarge' mudh,op|this Section. 

# *• Note, The fifjlL-Caie. JS d<mfi -liuiii JMjaltiply the Quantity 
given by the propofed JQ^ooqnin^tQC, -^idr place the Prodq# over 
the Denominator fouiie Arifwcr. 1— 

2. And the fixth Cafe , is only Dlacii^ ithp .fct^gr^ ilQy^o^ 
given as a Numerator- anfehatM: for a DenomgMW., > •, 

3. And that the Qjjatyitiqs pmitewjc which are found in both the 
Terms, brings a Fradion into its lowefl : Terms. 

the 
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Itbe Cafes of Reduction of Algebraical Fractions. 


407 


All improper 
Fra&ion to a 

Quantity. 


,5 


Examples, 


. To.reduce . . __tw.fi to. each. Cafe, I 


MbctQjjan tides t 
to fraftions- 


«'*+?■ : 


The Anfwers. 






bcu~\^b_ 

: c 


— -du ■ -* 


ubte- 


AFraflion to its ^ 
loweft Terms. 


ubc * r • 

I 4 udc~f- 2 idpu 


ydru 

— rf, 


Fradionsof dif- 
ferent to com- 
monDenoxnina- 
tors. 


dif-C 


urns 
~c ~r 7 


u-f*c. b+\±d 


m 


u 


A whole Qgan 

K° ffmeVa- V~j ~^ to that of Denominat. r 


l U e, whofe De. Sa-J-W to that whofe Deno- 
namthator is gi-"jp minator =r~f - } ' ~ ' 


ven. 


An Integeral 
Quantity to the\ 
Form of a Fra-/ 
dion. 


bu . -y. , r 

r# — /r-pFij" 


A Compound to 
2 fimplc Fracti- " 


on. 


u C c . - r 
of _ of _ 
b d m 

7 fub-fcd n r r—$st 

~ *-j-» 


bcjHrb ..... 


| Done by 
Rules Cb . 
II. 

andCales. , 


3 


■>^r" 


~ fr-t-f 

“+-7- . 


c 


i£±3£. 

-r ■ 


art ant crs 
crt crt* crt 






m 




gg 


m 




br-\-cr 


. r ± s 


■ms 


bu 


cu — pr-^-bb 


cru 

bdm 


2 ,bru-\-chr — 1 fbstu — $um 


hm-^mn 


I 
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Algebratcal Fratttoas*' - Chap* X« 


II. Addition, Subftrafltion, Multiplication, and Divi'fion of 
Algebraical Fra&ions j two Examples to each .Rule. 


Propofitionsor Examples. 

§ 'T'~. aw 1 V 2 W ~ 

•3 1. To add-—-* 

^ » m 
-ri 

Solutions or Answers. 

Sum- a ” r ’ n + J>> “ 

kales. , 
Reduce the Fra- 
ctions to a, common 
Denominator and 
add the Numera- 
tors, as in Vulgar 
Fractions. 

Note, — gr and 
-| -g r deftroy eacli 
other. 

^ 2 . To — add -Z- 

g rf-» 

g« — gr -{-«»— 

' 1 

From Take S 

c _ mu m 

O 

Refts= — 

« 

Reduce to a com- 
mon Denominator 
and Work as in 
Vulgar, reducing 
the Remainers to 
their lo weft Terms. 

& Take r 

g~\- u 

ReftstZT - 

s 

• ■ • 

1 ±‘byf 

3 . e n 

y 

? rodud 

Multiply the Nu- 
merators give zbb » , 
md the Denomina- 
tor mm c n as in 
vulgarF rations re- 
ducing «-J-~ into 

a Fraction, as by 
the firft Reduction 

f ». ^IbylZl 

S r 3 

p rot1 _3/w/>ra-[-3i»/»/ 
rs 

1. Divide — by - 
a cn n 

Quote = — 
c 

Work as in Vul 
gar, and reducing 
the Quotes to low- 
eft Terms, (hall be 
as you fee. 

> . Smpru-fZbmp^ imp 

Oi * ri 7 i 

Quoted a -}-* 


Thefe Examples above arre very eafy to fuch as have Sufficient- 
ly acquainted themfelvcs with Vulgar Fractions, and the two ex- 
amples in Subjlr aSlion prove thofe in Addition , as thofe m Vrvijten 
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Sect. IX.' * Rules for Simple Equations'. 409. 

do thofe in Multiplication j there is no need to illuftrate thefe by 
Numbers, becaufe that is done by comparing thefe with the like 
Examples in Vulgar Fractions. So that I proceed- to 


Sect. IX. Rules to refolve Simple Equations. 


The Bufinefs of this is, (when unknown Quantities are intermixt 
with known, ) to bring the unknown Quantity to poflfefs folely one 
Side of the Equation, (commonly that towards the left hand ) now 
thefe complex.Quantities being fo either by the unknown Quantity, 
being added to, fubftra&ed from, multiplied in, or divided by 
known, or by inoffi or all of thefe together •, therefore Equations 
are refolved, or the Value of the unknown Quantity is difeovered 
by Addition , Subtraction, Multiplication, Divifion, and Evolution , &c. 
and that in a contrary Way to'thatfby which the known and un- 
known Quantities are Connected and placed together, i. e. thofo of 
Subtraction folved by Addition ; Addition by Subtraction ; Multiplica- 
tion b v Divifion y ana thofe divided arid Handing Fraction- Ways are 
folvea by Multiplication, as by thefe Examples. . 


Simple Equations Refolved. 


V. By Addition - 


<"£=£20 
Note<c=z tz 
8 


And that u is put for the un- 
known Quantity required. 


Literally — — 

u—~d=b—c 

Add d d Add 

" Sum u~b — r-j-^the Anfw. 

— Numerally 

a — 8 = 20—12 

Add 8 8 Add. •• 

Sum u ~ 20 — i2-{-8 = 16 

2. By Subtraction. • 
#-|-</=£-f-r 

' Deduct d y d Deduct 

. Refts#=£-f-r — d the Apfw. 

#-f-8 = 20 -{-I 2 

Deduft 8, - 8 Deduct 

.#=20-4-12—8 = 24 

’3. By Multiplication. ■ 

. ! u^_dc 

■' ' l~b 

4 dc . 

— the Anfwer. 

, . * ' ‘ ■ * • ++——A • \ . . kl . 

# 96 . 

< 4 20 ’ 

Anfwer #= ~iq) 
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4. By Divifton. 

du-\-eu=sb 

a= the Anfwer. 

d-j^c 

8 #-}-.I 2 «= 20 X 5 

IOO 

*= 8^T 2 -5 

5. By Addition , and SubJlraflion , or 
{ranfpofition 
a-j-r — d—b 
u-b—c-^d the Anfwer. 

a-}- 1 2 — 8 = 20 
a= 20— 12 7^-8, =16 

6. By Addition , SubJlrafiion, and 
Multiplication. 

2 *' 

u — d^2c=ib — id 
u-ib—d—ic the Anfwer. 

2zf -+-12=20—8 

2 

«=40— 16 — 1~8 — 24 
Or^==8 .... 

7. By Addition , Subftrattion , Multi- 
plication, and Divifton. 

«±* + *_»= 5 t 

O’ . 

i2#-}-8a io— :^xi2or36 

20 1 

eu-\~du-\-bd — bb—fbc 
tu-y-du—fbc — bd-h-bb 

a = the Anfwer. 

- I2#-f-8*-f-20X8 — 20X20— 36x20 
1 2#-f-8 a=7 2 0— 1 6o*-f“40° 

«= 7 - 


Eight Gencral~Kules fir refohtng pimple Equations , applied to the 

forgoing Examples. 

i. When one or more known- Negative Quantities are connetted- vritb 
an unknown Affirmative, they are feparated, and the unbfoviH made to 
pojftfs-folelj-one Side -ofi the Equation- {whic h- is ibr fame at tofaj-tbaO . 
fuch Equations are refolved) by Addition only. So in the Example of. 
refolving by Addition , I add the Quantity connected with a, as & 
to both Parts of the Equation, and the Sum is very plainly 

u~b C-jfd. . • . . r r • 

’{be Reafoh of which is plain', dhd fhews the foundation ofTpanJpmtwn * 
(which Word fee u in the Alphabetical Recount near the beginning 



Digitized by Gc ^le 


Sect. IX.' Rules for Simple Equations'. . 41 1' 

of this Se&ion) For adding the fame Quantity or Number to both 
Parts of the Equation does preferve the Equality j blit this Ad- 
vantage is gained thereby, that -j- d added to — d, deftroys the 
Quantity — </, fo that it vanilhes and leaves u in PofTeffion of one 
Side of the Equation, and that -j- d being added to the other part 
of the Equation, makes b — c-\-d, to which u is therefore found 
equal. And the Reafon appears ftill more plain -in the Numerical 
Operation*, for if u — 8 be=8, for 20' — 12,) it mull follow, that 
«=8-f-8 or 16, and this is no more than what is taught in Subtracti- 
on of intire natural Numbers. 

2. IVbenone or more known affirmative Quantities are connected with 
an unknown , that Equation is refohed by fubf ratting fuch known Quan- 
tities from each part of the Equation. Thus in the Example of the 
Refolving by Subtraction , d taken from -j- d (which is connected 
with u ) leaves nothing but u on that Side of the Equation; ahd d 
deduced from the other part of the Equation, there refts b j-c—d, 
to which therefore u is equal, and the Equation is refolved. 1 

The Reafon of this is evident from what was faid of adding in the 
firft Rule above *, for if equal Numbers or Quantities be either added 
to or taken from equals the Sums or Remainers will be equal. And the 
Reafon plainly appears alfo in the Numerical Work *, for if a-f-8 
be = 3 2, it follows that a =32, abating only the 8. 

3. When in an Equation, there are feverai known -Quantities on 
the fame Side with the unknown, fome Aftrmative, and fome Ne- 
gative *, it follows from the above Rules, that you may trknfpofe 
fuch known Quantities fo the other' Side of the Equation, changing 
their Signs, as in the fifth Example : And this you may do both 
ways to* the Right, or thence towards the left hand of the =, and 
that with either known or unknown Quantities, keeping clofe to 
the Rules above, your own Reafon, ana the Nature of theQuefti- 
on : 1 mean, you will not think it reafonable to fnake the unknown 
Quantity a Negative, by tranfplacing it, when the Reafon and Na- 
ture of the Queftion does dictate, that what is an the other Side of 
the Equation, is fo far fr6m being equal to — u, that it ought to 
be at Ieaft equal to u, or to fome abfolute Number or Quantity 
which — \U is not. 

. 4. When in an Equation, the unknown Quantity is divided by 
fome Number or known Quantity, poflfeffing one Side of the 
Equation ; then every Member of fuch Equation muft be multi- 
plied by the Denominator of the Fraction, whereof the unknown 
Quantity is the Numerator, as in the third Example; I mutti- 

G g g 2 ply 
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41a . Rules for Simple Equations. 

ti dc . ^dc 

ply -by 4 i produced* a ; and — by 4, produceth — ; and fo the 

Equation is refolved, the unknown Quantity being cleared and found 

= as the Numeral Work farther demonftrajtes i for equal 
b 

Quantities multiplied by equal, produce' equal, as well as adding 
and fubftra&ing. 

dc 

The Reafon is very evident : For if a fourth Part of a be = — 

o 

it muft follow, that the whole a muft be equal to four times the 

^ , and the like holds for any other Divifor of the unknown Quan- 
b 

tity, or Denominator as abovefaid. 

5. Hence it appears, that in multiplying by the Denominator 
of fuch a Fra&ion, \ft, That every Member of both Parts of an E- 
quation muft be multiplied.' And idly, ‘that the Numerator of that Fra- 
ction is multiplied by putting it down as a whole Number , as i x by 2, 
is = 1 *, i by 4, is = 3 ; I by 6, is = 5, 

6 . JVhen Quantities known and unknown ftand multiplied together in 
an Equation pojfefting one Side thereof. \ fuch Equations are folved by 
Divifion 5 in which Cafe the Quantities jo multiplied in the unknown , are 
to be your Divifor ; as in the fourth Example or Divifion above* 
To feparate a (in the two Members du-j-cuj from the known Quan- 
tity d and c •, I divide both Parte of the Equation by d-j-c, and the 

Quotient is a =- ~— ; for equal Quantities divided by one and the fame 

^ u'~y-C 

, Quantity , muft exhibit equed Quotients j and at the time you free one 
Side of the Equation of complex Quantities, and fhew the known, 
which the unknown Quantity is equal to. Thus in the Numeral 
Example, the Matter is plain, for where 8a-f-i2a = iooi. 20a 

is = 100 ; therefore a only muft be equal to which is the fame 

20, 

as in the Procefe, according to the Rule above i for 8a -f- 1 2 a pi. 
8-j-i2=a ; and 20x5, or 100 -r 8 -{-12 = 5. * 

But Note, That when you have two Members, one mixt with , a 
known Quantity, the other intirely unknown ; in this Cafe, the 
known -j- or — 1 is your Divifor, as if 8 a — a = 49, then a= 


49 

8—1 


2 £ 

and if 6a— a— 25, then a = - — =3. 

O— I • 


7. When 
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Sect.X. Quadratic Equations. 4 13 

7. When (as in the feventh Example) *tis found that unknown 
Quantities are fo mixt with known, as to have Produ&s, Quo- 
tients, Sums, and Remainers ; you have nothing to do but to work 

as by thefe foregoing Rules, as in CU ~j^~^ U -{ -d—b=%c : For if the 

whole is multiplied, by b, it' gives the next Step cu-j-du-j-bd — bb 
e=^bc. And if bd — bb be tranfpofed, (as being all known Quan- 
tities,) the third Step Hands thus 1 cu-\~du~^bc — bd-j-'bb. And if 
the third Step be divided by e-\rd, (becaufe thofe are the known 
Quantities that are multiplied in the unknown,) the fourth Step 

or Quote, which is the Anfwer, is «= T~^ ~ ~ » ea ch of which 

Steps appears ftill more plain in the Literal Work, which fhews 
in this lalt Equation #=48. 

8. There is one other Thing to be obferved, but that is rather 
in Compofing or forming the Equation, than in the Refolution, 
i. e. If u: c : : b. d. - what is the Value of # ? 

‘ Here the fecond Step is found, as 
being the Rectangle of the two Ex- 
treams, which is equal to that of the 
means. And dividing by gives the 
Canon. * See the Words Analog} in 
the beginning of this Chapter, and 
Equation. And if you would reduce an Equation into an Analogy, 
it is as u to c or b ; fo is the other to d in 1 u. b : : c. d 
the two Examples above, or • j u. c : : b. d, &c. 

Sect. X. Refolution of Quadratic Equations. 

■ What fimple and adfe&ed Quadratics are, is Ihewed in the fore-' 
going Definition of Terms near the beginning of this Chapter ; 
where under the Words Simple Quadratics , I have faid enough re- 
lating to that kind.’ As for adfe&ed Quadratic Equations, (which 
Word fee,) there are, by fome Algebraifts, reckoned three Sorts, 
but I make but two really diftinft to one of which, all other ad- 
fefted Equations are reducible. I fhall give Examples, 

I. Of die two diftinft Kinds of Square adfedted Equations. 

2 dly, Of thofe reducible thereto, and how performed.' 

II. Shew bow thefe Equations are Refolved by compleating the Square. 

* III. How Refolved by Subjlitution-, bow done four different Ways, two 
of which (being the beft) are new. 

ift , The 


u. c:\b.d 
ud = be 
ch 

« = -j the Anfwer. 

a 
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414 Reduction of guadrdticsl Chaf.X. 

sjf. The two diftinft Forms of Quadratic Equations are theft 
only. 

In Species. ‘ In Numbers. 

uu-trdu—bc — — — K*-j-6«=i35 

zdly, uu—du- — . .. ... uu — 6«= 27 

5 

• 2 dly t Equations reducible to one of the two Forms above , are tbefe 

and fucb like. 


Rotes upon tbefe Reductions. 

if. That the fil'd is performed by changing the Signs of all the 
Members, (as is directed in Rule, the Third foregoing to Simple Equa- 
tions) which makes r— tn = — </#-+-##, which is the fame as to fay 
uu — du— — w», as in the fecond Form ; though fome make this 
a diftind Sort, but with no more Reafon than the three fubfequenrj 
for the Square iscortipleated, the Root extracted, and die Canon 
produced exactly as in one of the two Kinds abovementioned. 

2 dly t The fecond Equation above is reduced, as taught in the 
4th and 6th Rules to the Examples of • Simple Equations , multiplying 
by 2 c », and dividing bv 2 c each part of the Equation. 

3^/y, The third Equation above is reduced by the fecond, fourth, 
and fixth Rules to the Examples of Simple Equations , Cranfpofing b, 
multiplying by 3^/, and dividing by 3 b. 

4 thly. The fourth, is reduced by multiplying by 3 buu t expunging 
u in each Member, and dividing the reft by 3 b. 

IT. Tie 


Equations given. • 

1 ft, du — uu—m 

„ , , c—d~{~b 

2dly, «-H=— 

“=1S ’+> 


Reduced to thefe Quadratics. 
uu — du= — *», as the 2d Form. 

uu-\-bu= C — "i — , as the iftForm. 

. c^-dh ‘ _ 

uu—bu= — as the 2d Form. 
V> 

uu-\-bbu=- —7-, the 1 ft Form ec. 

• 3 * 
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£s c t. X. The Solution compkating the Square. 


D. The Steps of refolving Quadratic Equations by compleating 

the Square. 


Equations 

propofed. 

Squares compleated. 

iff. 

Roots extrafted. 

■ idly. 

Canons exhibited. 

• idly. 

uu-j~du=bc 

uu—du — ^ 

5 

uu-hic&psb 
= 2 b 
aa-f-6a=i35 

aa.— 6a=^-^ 
5 

aa-{-a=90 

f j n dd L *dd 

f T dd be f dd 
uu — au -\ — 

4 54 
a«-j-2£a-f-«=3 b^c 
uu — a • -4=2£4-4 

“«-r 6 «-t-9= I 35 J N 
aa— 6a-J-9=~^-|-9 
aa-f-a-f-?=90-{-i 

' 2 -V. ‘4 

d t /bc "~'d 3 

.. 5 4 
U~j~c=V^h-j-cc 

a- <-^=/ib^-t 

u-U=V 735 T 9 

U-\-k=*/ciok 

n=i/bc-^-— d - 

a =i/sb- \-cc — c 
#==/ 2 b-^-%— 1. 
#=Vi354-9— 3 

aeVtjo *— b 


Rules to be obferved in this Method (which is the bejl) of the Refolution of 
Quadratic Equations , applied to. the Examples above. 


iff, Wbatfoeoer blown Quantities 'are multiplied' in the Root, or un- 
known. they are called the Co-efficients yisd, 2 c t and - 1. in die fecond s 
Terms of die four firft Examples : In the fourth of which there be- 
ing no. Co-efficient, therefore 1 muft be taken for it, becaufe a Unit 
is ( fuppbfed ta ftanfl before every Quantity, as u is a* 1 a, ceaic, 
&c. 

idly. To compleat any Square having only the two firjl Members 
given, is. done by adding the Square of half the Co-efficient : 

Thus in the firft and fecond Examples, half the Co-efficients -* 

(the 
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4 1 6 Quadratics by completing the Square'. Chap. XI 


^the Square of which is~^ 


added to the two. other Members {land- 


ing towards the left hand, the compleat Squares are uu -j- du-j- 

^ and uu — du - j . And in the third and fourth Examples 2 c 

4 4 

and 1 are the Co-efficients, the half of which are c and i ; the 
.Squares of which Halves are tc and i, the former of which cqm- 
pleats the Square of the two Members towards the left hand of 
the third Example, and the later (or 4) added, doth compleat the 
Square of the fourth Example: See at the beginning of chis 

Chapter. - • - -- ---- — 

3<#y, And becaufe this Addition of the Square of half the Co- 
efficients is made to one part of the Equations, where the unknown 
Quantities are } therefore it muft be added alfo to the other part 
of the Equations, 'That Jo' the Equality may be continued , (as is /aid in 
the firft and fecond Rules to the Examples of Simple Equations,) and 
thus the fecond Column is made in all the fe'ven Examples above. 

4 tbly. The third Column from the left hand, are the Roots of 
thole in the fecond. . : : 


1 ft. For in all compleat Squares , the Square Roots are exactly tbofe of 
the firft and third Member . 

; 2dly, The ,Sign connecting the Quantities of the Root , is always the 
fame as that before the fecond Term of the compleat Square for of toe li- 
quation given : Thus the Roots of 

Squares. Roots. 

in the fecond Column, is «-f-— in the third Column. 

4 . 2 ■ ■ 

* . dd * d • 

UU du-\- — IS ■■■I N . .1 = u 

4 2 

UU-±-2CU~\-CC ■ — — ... i.i ■ 1 1 = U-\-C 

UU-f- U -J-i *;{-£•, &C* 

And for a Proof, any of thefe Roots being multiplied in itfdfj 
produces the refpeftive Square above. 


3dly, The 
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$-e c t. X. Quadratics by Compleating the Square'. 417 

3<#y, The Root of the ift Part being extradled, in order to dis- 
cover the Value of the Angle unknown Quantity •, therefore the Roots 
of the Quantities known, (landing on the other part of the Equa- 
tion, fas is faid under the 3d of adding the Square of half the Co- 
efficient) muft have their Roots extracted j which is done by prefix- 
ing the Radical Sign, becaufe they are generally Surds. 

4 thly, To reduce the 3d Column to the 4th, or to the Canons or 
Anfwers, you have nothing to do but to tranfpofe-the Root of the 

d i 

3d Member of the compleat Square, as — , c, and — in the four 

4 4 

firft Examples changing the Sign as taught. 

A ‘farther Demnftralion or Proof of . the Method for the Solution of 
Quadratics, by the Numeral Operations above. 

In the Numeral Work thefe Numbers are equal to the Letters in 
the Specious, viz. d~ 6 t b— 45, c — 3, and u is found equal to 9. 

Here (proceeding by the Rules for Solution above ) in the Equa- 
tion 135, u in the 4th Column is found —<J 1 3 5“ t~ 9 — 3. 

Now 135 4-9 is= 144, the Square Root of which is 12, whence 
take 3, and the reft 14=9, fo#=9. 

And u being found = 9 by the Canon, grounded upon the Me- 
thod of Proceis abovefaia j if fuppofing a = 9, the 2 Parts of the 
Equations propofed prove equal, it fully proves the Truth of the 
Method- for Solution. 

So #«H- 6 a =8 1 -{-54 in the 5th Equation given, is = 135 — the 
other part of that Equation given. 

,««— 6a=8i — 54 in the ift part of the 6th Equation is — 
27= i i i the 2d part of that Equation. 

And «a-}-a=&i-f-9 in the ift part of the 7th Equation is — 90 in 
the 2d part of that Equation, &c. 

Thus I have given the moft plain and demonftrative Rules and 
Examples for the underftanding and proving the Method of folving 
Square Equations by the way of compleating the Square. I pro. 
ceed to (hew, 


Hhh , IK .The 
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S e c x. Xj Quadratic Equations by lufpefiion. 419 

I have here inferred the Operations at large, to make them more 
plain and eafy j which the 3d and 6th Columns from the right hand 
do fo fully contribute to, that I have little to add, only, 

1. To put the Reader in mind, that the Signs connecting the fub- 
ftituted Quantities are always contrary to that which conne&eth the 
2 Members of the Square given, as is plain by the 2 Examples above. 

2. That any Letter as well as a (if it be nor in the Equation 
given) -j- or lefs half the Co-efficient, as above, may befubftituted. 

3. In the 8th Step I omit a , and fubftitute in place thereof 

w _j 1 in the tft Example, becaufe if a — -f. =#, then by tranfpo- 

c c *c 

fing — — »« is=#-^- — , and in the 2d Example a — # — -* 

A New and Better Way. „ 

But tho* this is the only Way I know extant of folving thefe Equa- 
tions by Subftitution ; yet I am Jure it is a better , to make the Vowel and 
half the Co-efficient in the Quantities given to be your Subftitute : and then 
it will fall right at the laft, remembering that half the Co-efficient is 
to be added or deducted, and ’twiil fave fome Steps of working. 

For Example, putting# — — for #, in the Equation uu-\~du~bc. 

Here it only needs to be noted. 


uu 


uu 


that when the Sign connecting the 
2 firft Terms of the Equation gi- 
ven is-}-, I make the half Co- ' 
efficientadded to the Surd Root of 
thleAnfwer — j and the contrary. 

But in truth this way of folving 
Equations by Subftitution, is at 
the beft not fo brief and eafy a 
Method as that by compleating 
the Square *, for if that be well 
conftdered, there arifes from it, 

IV. Thefe Examples and Rules for folving 'mo ft Quadratic Equations 

by Infpedion only. 


. ,dd : d 
— =□ »- — ~ 

• id d 

Ju- T =u—-xJ. . 

. S Me Sum of the z 
4 ~ t>c * \ laft contracted. 


/ Ti d 
u=f/bc- 


: tbeCanon . 


Examples. 


Note, r= 3, and# 
found = 9. 


Canon — #=V 37 f -|“ 2 5— 5 1 


Demonftrations of the Truth of the 
Solutions or Cations. 


V57 e ~\~ 
per Ca 


25 — 5. =9 : fo #=9 as 
anon 1. 


and 57^=171 : fois#« -f- 10#= 
171 taper Equation 1. 

Hhh 2 2. Equations 
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2.. Equations 1 
propofed. j 
Canon > 


Qitejtions by Simple Equations. Chap. X 


uu — 6 u—$c 
«=v>- t" 9 “H 


9 — i— 3 =9 : fo» = 9 as* 
/vr Canon 2. 

9C= 27 : fo is««— 6#=27 as 
/vr Equation a. 


Tik Rules for Solving a Quadratic Equation by InfpeSlion. 

1 . What I mean here, by htfpeRion , is the putting down only the 
Canon or Anfwer without any previous Operation : To do which, 
take the Root of the Square of the unknown Quantity, which here is u, 

2. Make the Sign of. .Equation, and to the right hand, of that,, 
place the Root of the unknown Quantity or Quantities given, with 
the Sign j before, as in Equation the m, a =^57 c. 

3. Square half the Co-efficient, and add to the fait mentioned 
Quantity with the Sign -j- always before it, and it will be a = 

>l57: c ~}~ 2 5- 

4. To the laft add half the Co-efficient, when the Sign is — , and 
fubflraft it when the Sign before the Quantity where the Co-efficient 
js, is— J— j, as in thi s Exampl e I put — 5, becaufe: iaa is-j- xoa :fo 

is the Canon a =V5 7 c-}- 25 — <5.. 

And thus you may give thfe Canon for any Quadratic Equation 
when reduced into either of the two Forms above. 

Here is the proper place for giving, the Geometrical Conltrultion 
of Simple and Quadratic Equations y which I omit for thefe four 
Reafons : 1. Becaufe it is done by fo many other Authors- 2. For 
that this Treatife is defigned to be as eafy as poffible, in order to- 
inftruft and encourage the Tyro, rather than to make a (hew of 
Learning. 3. It cannot- be expefted, where fo many things are 
contained in one fmall Volume. And, 4. It is Efficiently proved 
and- demonftrated above, by comparing the Parts of the Canon and 
thofe of the Equation given, as grounded on the Solution, Spe- 
cially in the Numeral Operations.. 

S ect. XI. Containing for Exercife, fome Quejlions refolved by Simple 
and Quadratic Equations, and by various Portions. 

I. T) T Simple Equations. I Had die following propofed to me, 
J) which the Querift, my Friend, had areal Occafion to know, . 
as falling in his Bufinefs. 

Problem 1.] 365. Pounds is reoeived for the Ufe of a publick 
Building, and the Receiver was to have 4 d per Pound for what he 
paid in ; what was the Poundage, and what paid in ?. 

Steps 
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Problem 3.] Numbers in Geometrical Progrefiion being given , to find the Rule for 
the Aggregate of any Series. This isjhewn m Progreffion, Chap. II.. pag. 82. j 
Problem 4.] Suppofing the Pendulum of a Clock which vihratetb Seconds (or. 60 
times in a Minute ) be 39.2 Inches in length ; bow long muft a Pendulum be to , vibrate 
as often in a Minute as it bath. Inches in length ? This alfo was a Queftion pro- 
pofed for. me to anfwer, which I did thus : 

Steps, 
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Quefi 'tons by Simple 'Equations. 

I put k—6o Seconds : and,»=39.2 Inches. 


Chap. X. 


l \n = the N» of Vibrat. requir’d. Rules for the Work. K— N° of Vibrat. I 

I ‘The Analogy- , 

□Vib.Le.Pen.DVib.Le.Pen. , , kktT) 

I kkti \OtUu.kk::n.-—( c , 

„ „„ 2-1 < ««> oo’.39.2:a».3Q.2 

* ’ n ' * uu 1 in a direft Pro-C x6o a -f «« 2 

C (portion. J 

C kkn ”y 

ikn \uutw-— / 6 o*X3 9 .2 

jorjuu—ttc. v uu . ^ 


x6o a *f uu 


_ 6 o*X39 .2 

aa 3 


uuu~kkn 
u — ^kkn 


3d Reduced. uuu—60 1 x^g.7. 4 
=V of die 4th u = ^60 x 39.2 5 


I j (viz, of 1 41 120 1 


**=36oo > x»(=39.2)=i4 l i 2 o> an< I ^141 120=52 = the Vi- 
^141120=52 near. brationsin aMinute, 

And Inches for the Length of fuch a Pendulum. 


Problem 5.] What Age is that Perfon when i of the Time from 
his Birth is equal to 9 of what be wants of 6 o? 

I put 60=*, t=», and « = /. 

Rules for the Steps. 

1 J ass the Perfori’sfuppofedAg'. v « = hisAge. ] 

2 j'i — a the time he wants ot 60. or DO — U 60 — U : 


1 u k—u 

3-1 „ = — 


i few — nu 


tu~kn — nu 


6 tu^f-»u—kn 

„ u = -r— = the Canon. 

7 w t- h» 


a -7- », &*— «-f / a-H=6o — a~5 3 
the 3d x by » 8=60x3 — a xf -4- « 4 

the 4th x by f 5 

«a in 5,-t- 6 

6th — /-{-8 a=6oxi*r" 5 ~f— f 7 



«= 25 the Age, and 

60—25 if = 34 A Tiraw, 
the want of 60. 

And 25 if ~ i = 34 // 2fcn 
•f* 5 for a Ptoof. 
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Problem 6.] Two Perfons , A and B, bceve each a certain Number of 
Pounds , yo i/B give A 3 0/ bis, then they will have each a like Num- 

ber: But if A give B three of bis Pounds, then B will have 5 times as 
many as A : What Number of Pounds bad each at firft ? 

I put »=3 and i= 5. 


f 

8=5 hath at firft/ 

A 

i fuppofed 

8=5 hath at firft. 

fi 

2f 

u — 2 n—A hath at firft. 


2ft 

8 — 3x2 * 

|2 

3 

8 • — »= 5 will have. - 

m- T 

u — 3 

3 

4 

u—n—A will have. 

ibid, as 3d. 

8—3 

l 4 

5 

« — 3»—A will after have. 

=« 28 — 8 

“T 9 

5 

6 

8 -J- 8=5 will then have. 




6 

7 

ku — 3 kn=u-\-n 

5thx*-f-6ch 

58—3x5x3=8+3 

7 

8 

ku — 8=«-[-3 kn 

8 - 4 -& 3 * 8 -f- 

5 U— 8=3-f-3X 5x3 

8 

9 

a == ~j^i~7~ the Anfwer. 

8th 4 - k — 1 

„ = 3 H- 3 X 5 X 3 Anfwer 
4 

9 


K-j-3*8 __ w hj c h 5 had. 

* 1 T 

3— 3 * 5 X 3 

4 

■=12, w ch 5 at ift had. 



1 And A had 28: for in — 

ft 

And -/f had 6: for 6— 3=3 ; and 



' = n : and n-\-tyi — 5 *• 

— 

1 3 -f-x* 

= 5x3 = 15. 

’» . 


Problem y.j yinare^ u/ va uocjsj we *. 

4 to the Dog’s three i but then the Dog Jleps as much at twice as tb( 
Hare does at tbrice : How many Steps muft the Dog make before he catch 
the Hare ? This old Algebraic Queftion I anfwer thus : 


I put k = 50, n=3, J= 2, and h— 4. 


8= the fuppofed Anfwer 
(or Dog’s Steps. 

n.h'.'.u. — all the Hare's 
n ( aftual Steps. 

bu , , bsu ks 

h*. — -4 

n 1 nn . ' n 

(the Dog’s Steps. 
bsu ks 
u ~~ nn n 
nnu—bsu—kns 

18 = ... ~ Iv thc Canon for 
(Anfwer. 


’ nn — bs' 


the4thx»», 
&c. 

the 5th 4 - 
nn — bs 


48 

48 , 8 « 100 

3 . 2; : r + 50 ^ + y 

Su , 100 

* = 9 + T 

9 „— 8 «=~. Ergo 

!■« = ~ =300 Steps, the 
6 (Anfwer. 


t 

i 

2 . 
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Problem 8.] A Ciftern that hath four Vents of different Dimenfions con- 
tained! 72 Barrels of Liquid : If one Vent or Cock be opened, the Liquid 
will beipentin 6. Hours; if a fecond be opened alone, it will run out in 8 
Hours if the third Cock be turned alone, the Liquid will be exhaufted in 9 
Hours ; and the fourth Cock or Vent is fo fmall, that if it alone be opened, 
it will be twelve Hours before the Ciftern is empty : Now the Queftion is, 
in what Time the Ciftern will be void of Liquid, if all the four Vents be opened * 
at the fame Moment'of Time. This Queftion (which I have not as I know of, 
feen before anfwered by Algebra) I folve thus •, tho’ there is fomew.hat a 
fhorter way: but I defign it plain to the Learner, and if 72 or k be omitted 
and fuppofed 1, it will come to the fame Canon, as you may make trial 
at your leifure, for k is thrown out even in this Example. 

For 72 I put k, 6 = «, 8=t, 9 = /* 12 =r. 


«=the unknown Time or fup- 
(pofed Anfwer. 

_ 1 ' ku 

« 

7 ktt 

2 s. k : : u . — 
s 

. t ku 
ot.h:: u.— 

5 • r 

. , leu \ 

4 r. k : : 

r 

-o .u 1 ku . ku . ku , 

5 So that — -j - -{- 7 ~j- -p—k 


L 72 u 

„ 72# 

8. 7 2 

7 2U 

9.72.::#. — 

9 

72U 

12.72 ::u .- — 
12 


, 7 ** . 7 **, 

6 ‘ 8 * TT ” 7 


]u U . U u gth Contract P i u , u u 

t^-7+r+7 =, ...^te-rr+o+T^ 1 


7 “+ t + 7 + 7 =” 

8 die y’ b x s 

1 1 / 1 r 9 1 12 

0 

the 8th x t Su x 9-|-6a x9-f-6«x 8-f- ■ — 6x8x9 

ic rstu-\-nrtu-\-nrsu-\-Mtu—nrst the9«hxr 8«X9Xi2-j-6«X9Xi2-‘-|-6Kx8xi2 

-f-6«x8x9 =6x8x9x12 


11 «== 


rst-\-nrt-\-nrs-\-Hst An | that°arexgT 8x9Xi2+6x9Xi2+6x8xi2-HSx8xg 


6x8 X9X12 


- — g, 1 be. • » 

— ~ ■■■-- Hours. T Nnm«r.=B 51841 Denom.s=2$2oss 2:3: *5f 
Wf 2520 | which is the accurate Anfwer. 


rjt-j^nrt-j-nn-j-nst 2520 
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S e c t. XI. guejlions by Simple Equations. 

Problem 9.] How fhaill I find 
out a Canon for difcovering the 
Difcounc of Money ? See the Q- 
peratiori... 

d— Days to come, c— tool, 
f— Principal. r=RateofInt. 
y=a Year, or 365 Days. 

»=the Difcount fought. 




y.r::d.j 

dr dr 

dru . dpr 

~y ~ 


ca- 


or cuy-\- dm— dr p, and confe- 
dpr 

quently u = - the Canon, 
for Difcount. 


Problem 10.] To find a Canori 
for difcovering the prefent Worth 
of Money due at the end of any 
Days. Symbols as above. ' 


• A ir 

,dr 

c “J— — . c ::p. u 
, dra . 

cu 'f — - c P. 

e 11 y\-d rji = cpy •, and confe- 

qUend y „ = _ iM . : 

for prefent Worth. 

II. To refolve Quejlions by Quadratic Equations, which they form. 

Problem 1.] There are three Numbers in Geometrical Proportion*- 
continued *, the Mean = 42, the Difference between rite Extremes 
= 112: What are the two Extremes ? 1 put k= 1 12 j »=42. 

1 

2, 

3 


Thefe Canons apply’d under 
Sett. 8. Chap. 3. find the Dif- 
count of Money much fooner 
than by the common Way of the 
Rules of Proportion. 


the Canon 


1 ir= the lefler Extreme. 


u— the feller Extreme.] 

2 v~\~k the greater. 

- 

#-{- 1 1 2 — the greater. 

%uu-)fku=nn 

adxift=#* 

«a-j-iia a=42* 

./ kk k 



4 u=V «T " 4 

jd uu ; and — J— 
2 

»= v 4 2 2 ~r5&* — 5*5 


/ 


It k 

m - j 1 4= the leffer. 

4 2 

And 1 4 |-£= the greater Extreme. 


^42 *-f*56 4 — 56 = 14 the leffer.. 
And 14-f-i 12= i26the greater. 


And for Proof 14x1 26= 42* =1764. 


Problem 2.] To divide a Line into extreme and mean Proportio- 
nals : or (which' is one Ufc thereof) to find the fide of the Dodeca- 

I i i hedron 
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+26 Queftims by Quadratic Equations. Chap.X.' 

hcdron by having that of the Octahedron given, whereof this is the 

ereater proportional part. • 

B A Line is thus divided, when the Square of the greater Part is 
= the ReCtangle under the whole Line and the lefier Part. 

I put k= to the Side of the Octahedron (=ab) i 20. a ■ ( * 

1 #=the greater part (or the 
• [fide of the Dodecahed, 

2 k — #=theleffer part (a scb) 

3 uti — kk — *# 

4 uu-\- kuj=kk . 

5 l»=/“+T _ T=^ 


7 the 1 ft ©- ; ? 
2 . Sc i X in 2d 5] 

ku -+ 



| u—ac of the Line ab. 

1 20; — #=r b of the Line ab . j 

|##=I20 1 120 U 

[## — 120 # — 120 * 


/ . . 120“ 120 

1 20 + 

. 4 2 


So that u—ac of the Line 
ab— the Side required. 


And 


/ 120' 

.20-+ — 


120 

=74.16 

2 ("near. 


Problem^] A Merchant fold a Ship for 1 . 2400, and gained after 
the Rate of what the Ship coft by laying out 10000 Pounds : What 
did the Veffel coft him ? 


r=fuppofed Coft 
|j — #=the Gain. 

st — /#1 

|#,j— u : : /. 


I put s— 2400, and /= 10000. 


I*= 


u 


st — tu 


uu-\-tu—st 


lu 

2400 — u 


C or the i ft 
^ ~4th Pro- 
2 portional. 


^ 4 th Xu and< 


= 2000 


< 


/*-+ 

5th Step ’? 
uth S 


2400 — uxioooo] 


tf.2400 — u :: 10000, 

•» 

2400— #XIOOOO 

u— - - 

u u +* 10000 u = 24000000 

«= <J 2 4000000 -f- 2 5000000 — 5000 

( = 2000 


And for Proof 2000. 400 : : 1000a 2000 




Problem +] 
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Problem 4.] Admit &/« ('Fig. 9. P/ate G). to be the Curve of an 
Hyperbola, and that there are given 

t {—to) the Latus tranfverfum =7.4 
/ (=ib) the Latus reflum— 1.76 
0 {—zb) the greateft Ordinat = 4.68 
What is the Length of theAbfcifia, (12) for which I put u becaufe 
unknown ? 


I 7 1 luu 1 « 

ipo—lu-\ — — = the Pro 

(perty of the Curve 

ltu-\-luw=toot 

. oot 
uu-f-tu= — 

l 


I ft X by f\ 


b y/IU 


1 ' . . I.76XUU 

4 .68 * = i.76x»-J — “ 


1 .76x7. 4x«-j-i .76x#*r=4.68 *X7.4 
, 4:68 , X7 < 4' 

«-h7- 4 x«=— r ^ r » 



the 3d tui. 



!« 


/ 4-68* X7 >4 . 7.4*. 

“F 1.76 ‘ ijT >•' 

= 6.7 



Problem 5.] What Number is that, whofe Square multiplied by 
10, being added to its Biquadrate, the Sum makes 30251*? 

I put *=30251, and io=» 

j#=the Anfwer unknown.) r- n*-\\u ji 

« 4 -j-»«#=* |^ 2d -Hr/|«««K+io««= 3024 i [2 


nn 


uuuu~j—nuu~f — — — 
4 ' 4 

“=/^+T-T 


ror+1”' 
4 

3d uu 

1 4th Step* 
uu and ^ 


«««»“{- I0«« = 3025I 
A , , I°* , IO 

u*-f-iouu-\ — —=30251-1 

1 , 10 / . I o i 

\tu-\-- =4/30251+—- 


^^^30251-i-i^. — ~ = 


*3 


And for Proof i3*=i69xio=i6 9 o-j-i3 4 (-=2856!) =30251. 

The Iaft Canon for the AnfWer —u\ is thus to be read 1 : That if 

half n be deduced from the Square Root o f * -j-~, the Square Root 

4 

of the Remainer is =#=13. 

I i i 2 Problem 6.] 
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Problem 6.] A Farmer left his Son and a Nephew /. 400 to be -fo 
divided between them, that their Parts being alternately divided by 
<ach other, the Sum of the Quotients will be 30 ; but the greater 
part he devifed to his Son : What did he leave to each? 

Some.makethisQueftion, whichl prqppfe as above, to be fol- 
ved by various Pofitions, others by the Do&rine of Surds : But I 
am fure it is moft naturally reducible to die 2d of my 2 Cafes of 
Quadratics before mentioned. And becaufe I have not feen it done 
before, I fhall infert the Solution at large as it is moft eafily under- 
ftood, and that by the numeral Way 5 but fliall wave the literal 
Method on purpofe that the Reader may try his own Proficiency 
therein. . . ‘ 


2 

3 

A 

5 

j6 

7 

8 


IV 


«=xthe Son’s Share. 

400 _ u = the Nephew’s Share. 

_JL ^. 49^=30 i"' 7 '. 

400 — u l u ° . 

,60000— 8ootr|-«g 

u (—30 « 

•' . ■ - > <• • . 

uu -j- 160000— ioouApuii — 12000 u 

.. , (-h30«« 
160000= I28oO« — 32«» 

5000=400 #*—«« } and Ergo 

uu — 400 «= — 5000 an Equation of 
’ 1: (the 2d fort. 

ft#— 400 u - j - 40000 =3 5000 

«— 200=^35000 


1 1 |«=v / 35ooo-|-2oo 


400— the ift Step, 
ift-f 2d, and 2d 4- by ift 


the 3d x by 400 — u 


the 4th x by * 

f the 5 th contracted, 

\ and a « #■<— 800 « +- 

the 6th -j- by 32 

f 5000 fin the 7th 4- 
^and 4.00U — uu -+ 

~ and added toeacl 

part of the Equation 

the 9th tw 

— 200 in the 1 oth 4- 


T> 




And 


tized 


d by Google 
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And ^3 5 000 200 = Son’s . Share == /. 387.083 j and 400 —-3 87, 
. Off. =i2>9i7 r . 

And for ; Proof 387.083- ~-r* *2.9 17 ==29.966 ; and 12.917 4 - 1 
387.083 = .034 } and . .034 -f- 29.966 =30 : which anfwers 
in every part the Requifites. 

Problem 7.] What .Number is that by which if we divide 20, and 
to that Quote add 4 times that unknown Number the Sum is 24 ? 

I put£=4, /=20, c= 24 . 


t-\~a ab—ac 
*ab—ac——t 1 



(Anfwer = 5 = 5 = a 


nave inferted this laft Queftion that the Learner may fee how 
to manage when the 2d Term , (or the known Number multiplied 
in the Root) is a F raft ion; as in the 4th Step foregoing. 


III. The Refolution of Queftions which require various Portions. 

Havingin SeZJ. g, and 10. given Rules for folving Simple and 
Quadratic Equations ; there was no need in SeSi. 1 1. that I fhould 
repeat any thing farther than what I have done in the middle Co- 
lumn of Rules: But in this Head of various Positions having faid 
nothing thereon before, I fhall make it as . plain as I can. 

- . x. Then 
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4 3 o Quejiions by various Toft ions. Chap. X. 

1. Then by various Pofitions we mean Queftions which have more 
Numbers than i fought for, and are difcovered by affuming a Vowel 
for each Number fought. 

2. And we proceed in the Work firft with one unknown Num- 
ber, not regarding the reft but as known : And when we have found 
the firft unknown Quantity equal to fome others, we omit that 
Quantity, and take inftead thereof what it is equal to. Examples, 
and Rules thereupon, will make the matter plain. 

Problem i.] There is a Compofition of 20 Integers, whofe total 
Value is 82 ; but there are 2 different prized Ingredients in the 20, 
1 of 4, the other of 45 : How much of each Simple is there in the 
faid Compofition, and what the Value of each Ingredient in the 
whole of it, to make up the 82 ? 


1 

2 

3 

4 

5 

6 

•7 

8 


I put £=20, 4= £, 4+ = », and 82=/. 
Rules for the 

Operations. 


u = the Quantity at 4 
d=the Quantity at 44 
ku-\-an=t 
ku—t — an 


•an. 


u=z T~ 

t — an ■ 

— I |-o=* 

[/ — an-\-ak—kq 
t — kq—an — ak 

t—kq , _ 

a — ; = the Canon. 

n — k 


c the 1 ft and 2d ? 
cx£and»<*»+- 5 

4th -f- by k 
5 2d part of 5th > 
? -) r a=q 5 

the 6th x by k 
— an-\-ak+- in 7 th 

the 8th 4- n — k 


4#-f-45=82 

4^=82 — 4 ia 
82 — 4 ka 

U ~~ 4 

82 — 4 \a 


j-*fc=20 

8 2—^%a-\-/^a =8 o 
82 — 80=440 — -4a 
82 — 8o_ 

|U= 4 '* 


$ 

1 

£ 

3 

4 


_ ... 82 — 8a 

Hence appears the Canon to find the Quantity at 45, viz. ^1 

= a-j- 5 = 8. and 20—8=12 —a. 

For Proof of which, 12 at 4=48 j and 8 at 44=34: Now 48-I-34 
, = 82 = the total Value. 


Problem 2'.] A Perfon dying, left by Will to 2 Sons each a Sum of 
Money s fo that if to 5 times what he left the elder you add 3 times 

what 
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5 

I 
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8 
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what he gave, to the younger^ the Sum will be 1675 : And if from 
7 times the Share of the elder Brother you deduct 8 times the Share 
bf the younger, the Remainer will be 210 : What Sum did the Fa- 
ther leave to each? 

I puu= 1675, d— 210, £=5, »=3, w = 7, and/ =8. 

I u = the Legacyi fa 

( of the Elder J 

| 0 = that of the) 10 

Younger. 
j*0-j-0»=r. 


j — 0» 


ms — amn 

—k 

-d 

ms — amn — akt 
-dk 

ms—dk — amn\ 

~\~akt 

ms — dk 
mn-\-kt 

-iy 5. Ergo 

¥-zll*!L- u 


— a 


k 

= 230. 


id xk\ 2dx»=j] 
kd-r £iand<*»+- 


C 2dpart,4thx> 
c bym — at—db 

5th x by k 
S amn — akt+-~> 

and dk -+ S 
7th -r mn-\-k / 


4th compared 
with 8 th. 


[50+30=1675 


10 = 


1675x7—30x7 


•80=210 


1 575x7 — 34x7 — 80x5=210x5. 
1675x7 — 210x5=30x7-1-80x5 7 


1675x7— 210x5 

>7+8*5 -l75, and 


1675— 175x3 _ 

=0=230 


And for Proof 230x5 + 175x3 = 1675. And 230x7 — 175x8 
=210, as per the Queftion. 


Problem 3 .J A Surveyor having meafured three Fields of Endo- 
fure, hath loft the Contents: But remembers, that if 847 Acres be 
. added to the ift, the Sum will be equal, to that of the other two 
Fields * if 847 Acres be added to the 2d Enclofure, the Sum will be 

double 
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43 1 gueftions by various ‘Pifition*. Chap. X. 

double to the Content of the ift and 3d ; and if 847 Acres be add- 
ed to the 3d Field, it will -make treble the ift and 2d : How many 
Acres is in each Field ? 

I put«=ift, *=2d, «= 3d, and *=847. 


1 a-\-k — e-\~u\ fo that a — e 

(+«-* 

2 e-j J i= 2 a-f- 2 u e~2 a-j- 

( 2 U—k 

3 «+fc= 3 <t+ 3 tf «= 3 *+ 
(. 3 '—* 

4 £r= 2 £-}- 2 U — 2 k ~{-2 U — k 

k +- in ift. 

k +- in 2d. 

■ *+- in the 3d. 

5 the ift X in 
£ 0 — /tin 2d. 5 

a-j-847=tf+«or a£=*-j-# — 847 

<?+847=2<j+2« e= 2 a-j^ 2 u 

(-847 

«+ 847 = 3 *+ 3 <* «= 3 «+ 3 * 

(—847 

tf=2+-2« — 847x2, +2# — 847 

5 1 = 3 k= 4 u 

6 u=gk — 12»+3« — 3*+ 

(gk 12 U-—k 

7 tr=i4.k — 21 u 

the 4th contra&ed. 
C the 5th x 3 + 3 *? 
J —k 4*. the 5 th. > 

C *3 — * J 

- 6th Step contracted. 

e= 847x3, — 4« • 

#=847x9,* — i2»+3w — 847x3 - 
+84^x9 — 12# — 847 5 

k=847XI4 — 21 u 

*-£ • 

"C 21 u-+ in the 7 th 7 

£ and T“ 22, tsfa 5 . 

847x7 -Acres, 
u— tl — 539 = 3d Field. 


^=3^ — 4«asin-^ 
< the5 th, and a in the/ 

^8this = -“* 4 ? 

._**»«» 8 5 = a dRdi 

, 2lk ' b 

0^=3 k « 

J 11. 

r a = as per ill 

J compared with > 
Steps 8, and 5. J' 

847X2I- 

<*= 847 X 3 — 1 il —847 

21 k k 

1 a— 2 k = — * 

11 11 

r the 10th Step ? 
\ contrafted; $ 

= 77 = the ift Field.. 

II 11 ^ 


» . Acres. 

Now — — a the ift Field — 77 

IL 

. -il-fthe 2d.Field = 385 
-jY =* the 3d Field = 539 


And for Proof, 77 ^ 8 47 = 9 2 4 == 3 f 54“539 V 1 
= the 2d an d 3d. jl 

385-^847= 1232=77^-539x211 

= 2d and 3x2. Jl 

«;!lQ+847 = i38g=77 i-“385X3l! 
= ift and 2dx3. J ! 


Notts 
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Sect. XI. Equations by various Tojitions. 43 j 

Notes on the three Operations to the laSt three Problems above. 


The middle Column .has fuch plain Directions, as may fuffice a 
docile Reader ; but that I may render every thing plain, I (hall 
obferve that 

In the first Operation , every Step is as eafy as in common fimple 
Equations, till you come to the fixth Step, which is formed thus : 

t Cltt 

Since u (an unknown Quantity in the 5 th Step) is found = —j- , 


and fince u-j-a (the 2 Quantities of. the different Ingredients in 
the 20) is equal to y=2o therefore that I may get rid of u, I take 

what it is equal to, and fay ^ -f-a=y, and then proceeding by 


t — ~kq 

the common Rules laid down, I find a = — which are all known 

n — ft 

Quantities: and this Canon doth Ihew a = 8. 

Therefore u muft be 20 — 8 = 12. Or you may find it by a more 

t—CIH 

artificial way, by having recourfe to the 5 th Step, where 0= — — 


ergo «= ■ which you’ll find 0 = 12. 

In the 2 d Operation , I proceed as in common fimple Equations to 
the 4th Step, and there, becaufe 0= — 7 — I omit u, and take what it 


is equal to, — which according to the Tenor of the Queftion be- 
ing multiplied by m, and made lefs by a /, the Remainer is = d ; 
and fo proceeding by the ufual Rules, as before taught, I find 

a ~ m Jsn~ Tt~ J 75 : y ou have recourfe to the 4th Step, and 


inftead of an there, put 1 75 n (a being found =175) you will 
have«=^ — or 0 = 230. And 

In the 3 d Operation , the three firft Steps are compofed according to 
the very Words of the Problem, and the 2d part of thofc Steps are 
the fame, only having k tranfpofed towards the right, there is lhew’d 
what the 3 feveral unknown Quantities are Amply equal to. 

Now for the 4th Step I argue thus : Con fide ring that in the 2d 
Step e = 2 a-4-2 0 — k y and that a is = *-j -0 — k, therefore e~ 
2 0 — 2 k( which is twice the firft Step, = 20inthe2d)-j-20 
— K which are the reft of the 2d Step. 

K k k Which 
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434 Concerning Cubical Equations* Chap. X 

Which 4th Step is in the 5th reduced to 3 k — 4 a. 

Then I proceed to difcover the Value of a by compofingthe fixth 
Step, thus: a being in the third Step towards the right hand- 
= 3 — j— 3 and the 1 ft Quantity in what a is=, being,*; and> 

» being in the 5 t h Step= 3 k — 4 a; therefore I fay 3 a’s is firft 
3 times 3/fc — 4 a, i.e. gk—i 2a: and the Remainer of what a is- — y 
being a — k t ergp that x by the 3, 1 fay 30 = 9* — i2a-j-3&— 3*.. 
Now the reft of what a is = being 3 e> and e in the laid 5th Step-, 
being. 3 £ — 4a; therefore (to make the Procefs plain,) I repeat 3* 
or gk — 12 a. And there being farther — k to make up what a- 
k = ; therefore I fay in the 6th Step a = 9 k — 12 a-j-3 a — 3^-f- 
gk — i2u — k, which contracted and reduced, is ealily found (as. 

yk 

per the middle Column in the Example) a=— Therefore * in the - 


5th Column I. put =3 k, — 4 times what a is found equal to in the - ' 
8th Step. ■* 

Laftly, a being = *-{-««— k ; I fay it is ~e in the 9th Step,, 

2i k k 

*-J-a (in the 8 th Step) — or a — tk — , which is = — . 


Sect. XII. Concerning Cubical Equations. . 

A Cubical Equation may be known by having commonly (for the ■ 
Jlrft Term) the Cube of the unknown Quantity ; the id Term,, 
being the Square of that Quantity multiplied in a Co-efficient or 
fome known Quantity ; the third is the unknown Quantity fought 
in a known, as thus and the like;. uuu-\-cuu-\rdu—k> a being, 
the Root or Quantity foughr. . 

A Cubical Equation is formed from r, 2 or 3 Binomials, &c. in- 
volved or multiplied in each other ; reprefenting either a compleat 
Cube or Farallelopiped, whofe Bafe is either a Geometrical Square,, 
or a Parallelogram : in which laflr, if u -\~b be the greater Side, 
a — b— the lelfer Side of the Bafe,. and u-\-d— the Length ; the 
Quantities multiplied produce this Cubical Equation, viz. uuu-\~ 
duu — bbu — bbd—k the Content. To find the Dimenfions, which 
depend on the Value of */, it muft be done by the Rules following.. 

2. In a Quadratic Equation, by the Methods of Reiblution fore- 
going, you gain 1 Root ; and by dividing the Equation given by, 
that Root you find the other, if there be 2 different” Roots. 

Thus in the Equation aa — 16 u— — 63,. being refolved gives- 
#=9 : And if the uu— 16«— j— 63 (the 63 being tranfpofed) be di* 
vided by u — 9 (the 9 being tranfpofed) the Quote will be a — 7 or 
*=7.. So are a — 9 and a — 7 found the 2 Roots or Dimenfions 
of that Equation, i. e. 9 and 7.. . I, To 
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Sect. XII. Concerning Cubical Equations^ +js 

3. 1 . To refolve Cubic Equations by Mentation and DepreJJton. 

Having by tryal, as in the following Example, found 1 Root, ' 
you mult divide the Cubic Equation given by that Root, and that 
will deprefs the Equation into a Quadratic j which Quadratic you 
may find the Roots of, as is lhewn laft above. 

Example i.] What are the real Roots of this three Dimenfion 
(or Cubical,) Equation uuu — 57 a«-j“ 1040 a =6000? 

To anfwer this j I muft firft find by tryal a Root, which being 
multiply’d, &c. according to the given Equation, will be 6000. 

To which end I Juppofe 10 to be 1 Root — u. 

. Then uuu (or io } ) is = 1000 7 Q _ 

The 3d Term 1040 a = to 4 oo | i>um “ 11400 CR e fts 5700 
2d Term — 57 aa (or 57 xio 2 ) dedudt. = 57 00^ 

The Remainer fliould be 6000, but ’tis only 5700 ; therefore the 
■10 fuppofed is too little. 

2 dly, I fuppofe therefore a Root to be 12 — u. 

Then uuu (or 12 5 ) is = 1728 7 c _ , 

”t" io 4° u — = 1 2480 j ^.Refts 6000 

— 57 «# (or 57X144) 8208^ 

So that I find i2=a or u — 12 to be 1 Root. 

By which Root having divided the Cubic Equation given, I de* 
prefs it to the Quadratic Equation aa — 45 a— — 500. Which 
Equation being refolved, gives a=25, or a — 25 for another 
Root. And dividing that Quadratic by this a — 25, the Quote or 
3d Root is found a — 20, or a=2a Sec the Operation. 


I2)aaa— fjpaa-f- 1040a— 6ooo(=aa— 45a = 500 — the Quote or 
uuu—i 2 uu 1 Quadratic. 


— 45 aa-f- 1040 a 

— 45««"T 540# 


500a — 6000 
500 a — 6000 


or a=v^>.25-f-22.5 = 25 Quadra - 
/tic refolved , or 
\a 2d Root. 

u—2$)uu — 45a“f"5°°( a — 20 

(^=. a id Root, 

UK — 25 a. 


— 2oa-t-500 

So that the 3 Roots being found — 20 a -{-500 

1 2, 20 and 25 ; you may prove the ■■■'. ■— 

Truth by putting a equal to each, o 

tranfpofing the Roots, and multi- 

plyingthe Quantities one in another : for the 2d Rectangle will be 
the Cubical Equation given, tranfpofing the Member next the right 
hand of the laft Produft. 

K k k 2 1. Note, 
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43 6 Concerning Cubical Equations. Chap. X. 

x. Note, That in a Cubic Equa- 
tion if the fingle Root or Square 
of the unknown Quantity be 
multiply’d in more than one 
known Quantity, with Signs be- 
tween the Rediangles, as feveral 
Members of the Equation ; where 
the faid unknown Root is found 
fquared in 2 &c. fuch 'Members, 
they make but 1 Term : and fo 
do all thofe where the unknown 
Root is found fingle make ano- 
ther ; as a 3 — u*b — a* d-j-uc~f-ur 
— j — 3 — 0. In this — -a* b — u*d is 
but 1 Term of the Equation, and 
uc-\-ur is one other Term. 

2. Note, That in the .Cubicfup- 
pofe a 3 = «r-|-ar-J-^ 3 =oithe 
2d Term here is faid to be wanting, and uc-\-ur is the 3d Term. 

Example 2.] Admit this Equation were to be refolved j uuu — 
30.5 a«~["3 09 a= 1039.5 : I fuppofe 1 Root= 12. and working as 
by the Equation, I find 

a 3 — 12 3 = 1728 7 The Sum as per Addition of Algebra 
— 30.5a* = — 4392 > is 1044, which is more than the 

-H° 9 « = 37 °^ j io 39-5 

idly, I therefore fuppofe a lefler Number, viz. 1 1 = a Root, then 
a 3 = 1 1 3 = 1331 7 The Sum of which is = 1039.5 = the 
— 30.5 ««= — 3690.5 > Sum in the Equation given : fo that 
■-[-309 a = 3399 j 1 1 is 1 Root. 

3 dly. Dividing the Equation given (with the 1039.5 tranfpofedj 
by a' — 11, I deprefs it to the Quadratic a a — * 9 - 5 » := "~ 94 - 5 - 

4 thly. This Quadratic being refolved is a =^95.0625 — 94I5, 

9.75 = 10.5 a 2d Root. 

gthly , Dividing this Quadratic Equation by the 2d Root = a or 
a— 10.5, the Quote or 3d Root is found 9. And for Proof, the 
3 Roots 9, 10.5, and n, (putting each = a, and tranfpofing it) 
multiplied one in another, will give the Cubic Equation propofed 
to have its Root extracted, viz. a 3 — 30.5 a 1 +'309 a = 1039.5 

From thefe 2 Examples it may be obfervea. That whether you 
happen to pitch upon the leaft Root (upon your Tryals) as in the 
firft Example, or upon the greateft of the 3, as in the 2d Trial of the 
, 2d Example ; the Method of Procefs is the fame : and fo it would, 
if you happen firft upon the middle Root. Thefe 


The Proof of the foregoing Work. 

u — 25 
a — 20 . 

aa — 25 a 
— 20 a - 4 - 500 


aa — 45«~f“5°° 
a — 12 


aaa — 45 aa -f- 500 a 
' — i 2 aa-p 540 a— -6000 


aaa — 57 uu-\- 1040a — 6000 
or aaa — 5 7 aa -4-1 040 u— 6000 = 
(the Equation given , for Proof. 
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Sect. XII. Concerning Cubical Equations. 437 

Thefc 2 Examples are of Regular Cubics having all their Terms. 

4. I lhall give one Example of an Irregular Solid Equation : as 
fuppofe »h8««~|“.io#k= 20.61293. 

To refolvethis, I can eafily fee that 2 is more than the Root*, 
for 10 times the Square of 2 (alone, without the Surfolid) is 40. 
Therefore I take 1.5 for the Root, and (working with that accor- 
ding to the Equation^ I find it too great •, I therefore try 1.4, which 
is alfo a fmall matter too much : fo that working according to the 
Equation with 1.3, I find it juft = 20.612 93. So that I difcover 
the Root to be 1.3 = 8. for 1.3 5 -j- iox 1.3* = 20.61293. 

5. Biquadratic Equations are refolved afte^the fame manner as the 
Regular Cubics in the % firft Examples : Firft, By fuppofing a 
Root till you pitch upon the right, and deprelfing the Biquadratic 
thereby into a Cubic ; and then finding another Root by Tentation 
whereby to divide the Cubic to deprefs it to a Quadratic, isle, as in 
the faid 2 firft Examples above for all Regular Biquadratics (or fuch as 
have all their Terms.) Thus, for Example , to refolve or find the Roots 
of the Biquadratic u u uu — 29»8«-j-3o8«« — 14208=2400. 

(1.) By Tentation I find 8 to be 1 Root, and dividing the Equa- 
tion given bya — 8, 1 deprefs it to the Cubical Equation 8 8 8 — 21 uu 
^-1408 = 300. 

(2.; I make Tryal again, and find 10 to be another Root *, fo di- 
viding the Cubic Equation by 8 — 10, I deprefs it to the Quadratic 
88—11 s= — 30, which being refolved, gives a 3d Root or 8 = 6 . 

(30 Dividing the faid Quadratic Equation by u — 6, I find the 
Quote to be —u — 5 or 8=5, the 4th Root : fo are 8, 10, 6 and 5 
the 4 Roots required. 

There are 3 other Ways of refolving or finding the Roots of all 
'Cubic and Biquadratic Equations, done more Mathematically : as, 

II. By Subftitution, Dedu&ion, and Divifion. 

III. By way of ConJlruBion , with the help of the Parabola and Circle. 

IV. By Approximation or Converging Series. 

II. To refolve Cubic Equations by Subftitution. 

It has been fhewed how to refolve Quadratics by Subftitution,. 
.and much after the fame manner is a Canon found whereby to re- 
folve Cubic, &c. Equations. 

Example 1.] Admit the Value of u is required in this following 
Equation, viz. uuu-\-duu — gu—k t or 888 -}- i 2 O 88 -j- 3008 = 
3714544: Here ’tis plain that d is put for the given 120 i g for 
300-, and k for 3714544. 

The firft Step toward the Anfwer is to fubftitute i-j-r in -the place 
of 8 in every Term of the Equation, in the Power that (u) is put. 

Then 
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‘Then will this beC bbb~ j-3 bbc-^-% bcc-^ccc (inftead of uuu) 
the Canon for<^bbd-\~ibcd-\-ccd ..... (inftead of duu) 


Resolution. C, 

The whole Procefs 
and Rules are in the 
Margin, whereby u is 
found =124. 

1 . Having your Ca- . 
non before you, and 
alfo that d = 120, g 
=300, proceed as the 
Canon directs you, 
firft pointing over e- 
•very .third after the 
firft Digit of the gi- 
ven Number i the 3 
Points fhewing the 
Root fought, will con- 
fift of 3 places, and 
therefore the 1 ( = the 
firft b) is too. 

2. You muft com- 
pofe a Number to de- 
dud from that given, 
by taking thofe in the 
Canon which havenot 
e found in them *, as 
V J^-bbd— bg = 
217000Q, which de- 
duded reduceth the 
Number .given to 
j 544544,' which is 
jour firft Dividend, 
as by Step 7. 

3. Take for a Di- 
•vifor (in order to dif- 
cover the Value of c) 
the Sum of the Num- 
bers anfwering to the 
Sumbals mixed with 
or x by c, fuch are 
thofe in the 8th, 9th, 
10th, nth, and 12th 
Steps •, which Sum is 

54120 


b g — eg (in the place of — g u ) 

An Example of the Refolutiou of a Cubic. 

|37 I 4544(i°o =i 
.oooooo = M41 Add 
1 200000 — bb d f 

2 200000 = b b b -j- b b d— 1 -j- 2d Step. 
30000 = — bg dedud from the 4th. 


« 

217OOOO reils, wh 

ch deduft from the ift Step* 

7 

1 544544 ^-=the ift — the 6 Step c_by if 

8 

30000 = 3 bb 


9 

. .300- 3b 


10 

240 00 = =2bd 

>Add. 

11 

. . 120 — d 


12 

— 300 =— g . 


*3 

' 4 - 541 20 == the Sum, or Divifor. 


15 

16 

n 

18 

1 9 

20 


21 

22 

23 
24] 

27 

28 

2 9 
3 °| 
3 1 
13 2 

33 

34 


(20 —c 

600000 = 3 bbc 
120000 = 3 bee 
. . 8000 —ccc 
480000 = 2 be d 
48000 = ccd j 
— 6000 = — eg j 

1 250000 = Sum dedud from the 7th Step. 
2945444-, refts of by or ift Step. 


^Add. 


l>Add. 


Now 120 = b 
43200 = 3 bb 1 
..360 = 3 b 
28800 = 2bd 
. . 1 20 = d 

300 =— g j : 

[4-721 80 =Sum,by whichto-f- the 2 1 Ste p. 

( 4 __ f “*■ 

172800 = 3^} 

. .5760=3 bee 
. . . .6/\.=-ccc 
115200= 2 bed 
. . 1920 — ccd 
— 1200 = — eg 3 
294544 = Sum, dedud from the 2 1 Step. 


>Add. 


o refts. 
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54120 your Divifor, which may be had in the 6 Figures next the 
left hand of the Dividend 2 times, (which 2 muft be 20, becauft 
it is the middle of the 3 that will be in the Root, as is obfenred a- 
bove) this-20 is = r. 

4. You muft not make any farther Ufe of the Quantities in the 
ift, 2d, and 4th Steps, but having, found the Value of c, you pro- 
ceed to find your 2d Subtrahend in the 20th Step with the feveral 
Quantities in the Canon j which you fee in the 14th, 15, 16, 17, 18, 
and 19th Steps. 

5. And having found your 2d Divifor by the very feme Quanti- 
ties that you had the 1 ft, (and obferving that here b = 120, and not 
to 100) you may eafily finilh the Operation by the Example, which 
is only a repetition of the Method above (hewed, and you find the 
3 feveral Roots put together is 124 = « required : which I (hall 
prove both from the Equation given, and by the Canon, to be the. 
true Anfwer. 

1. By the Equation u 3 = 124’ — 1906624 

-\-nouu =1845120 ' 

— 300 a = — 37200. 

Sum = 3 7 1 4544 =k in the Equation givens 

t .Tbe Proof by the Canon bbb-\“$bbc-\“%bcc-\-ccc-)^bb d-^p 2 bed « 
-j-cc d— bg—cg. 

= 1728000 n Note, £=120 ; f —4 

“j“3&^f= 172800 <(=120; £=300 

--3^cr= 576 o 

— ccc = 64 J> Sum = 375*744 

bbd =1728000 -— £2=36000") Q 

2 bed— 115200 —cg-= 1200J 

ccd = 1920 j ■ 

3714544 refts = * 

Biquadratics are refolved after the feme Method, raifing the 
Power of b-j-c (which is fubftituted) accordingly in making the 
Canon •, and proceeding by that, as has been in the laft Example 
obferved. 

Example 2.] Of an irregular Cubic Equation, as fuppofe uuu-\- 
32334#= 823975 = !:, or # } - 4-*/#=!:. 

1. Make your Canon as before, fubftituting b-\-c in the 2 Mem- 
bers of the Equation (as u is in power) in the place of u. 

2. Where the Equation has not all its Terms, and the Co-effici - 
ent i& large, you muft put fuch a Number firft in the Root, as be- 
ing 
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^ij^iTOo~bbb-\-if> ift Step, 

ana cannot be deducted, 
’=5 } 


5, 

6 ) 

i 

8 

9 

io 

ii 


12 ] 

13 

4 


*5 


1 

18 

*9! 


Chap. X. v 


The Canon is bbb -\‘Z^~\~ibcc-Ycct-\‘bf 

-\-cf=k. 

823975 ( 5 o=i (30 = ^ ( 2 o=i 


125000— bbb 
1616700=5/ 


.}! 


27000=30’ 
970020 =5/ 


997020=5’ -f-5/ > ift Step. 


8000=5 =20 } 
646680=5/ 


654680 deduft from the ift Step. 


440 Concerning Cubical Equations \ 

ing multiply^ by the 
Co-efficient* and ad- | c^i 
dcd to its own Cube, 
the Sum will be as 
near as poffible to, 
and lefs than that gi- 
ven on the right fide 
of the Equation ; as 
in the Example find- 
ing 50=5 much too 
great (as in the 4th 
Step) I try 30 = 5, 
which I ftill find too 
much, as in the 7th 
Step. Then putting 
20=5, 1 find its Cube 
as in the 8 th Step, and 
the Co-efficient 32334 

20, the Sum is de- 
ducible as in the 10th 
Step from the firft, 
and then you proceed 
with the Remainer as 
in the laft Example, 
and the Value of «= 

3. Itfometimes hap- 
pens where the Co-ef- 
ficient is very large, 

and the Root of the 2 o] 169295 Sum, dedud from the 1 ith Step, 
higheft Power (or Va- . 

1 ue of u) is fmall, that I 0 tefts- 

you muft make that 
Figure ift put in the Root one place .(or more) lefs than the Points 
over the Number given (as in the ift Step above) denote. See the 
following Example. 

Example 3.] Admit «’ -f-82334«= 2073975, what is the Value 
of u? 8 2334 being =/, and 5-j-r fubftituted in the room of u. 


1 69 2 95 -r-refts of the ift Step. 


1200=3 bb~) 
60=35 i»Add. 
32334=/ > 


p~33594~ the 3 laft Steps a Divifor. 
( 5 = c 


6000=3 bbc' 
1500=3 bcc( 
12 5—ccc 
161670=*:/ 


•Add. 


Here 
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Sec t- XII. Concerning Cubical Equations'. 

Here *tis plain the 
fcumb. given admits 
of 3 Cubical Points, 
but the .Root u (or 
b-\*c) is but 25. 

1. For if I ihould 
put 1 as the Root of 
2 next the left hand ; 
that 1 (there being 3 
Points) muft be 100. 

Now if I multiply 
the Co-efficient by 
100, i.e. if I fuppofe 
two Cyphers put to» 
wards the right hand 
of it, it will be 
8233400, w‘ h (with- 
out the Cube of the 
100, which muft, as 
per the Examples a- 
bove, be added ) is 
much too great to 
be taken from the 
2073975 in the firft 
Step. 

2. Seeing a lefler Digit than 1 cannot be put firft, or in hundreds 
place in the Root ; I muft therefore conclude, that the Root will 
have but two places. 

3. I therefore fuppofe 10 in the Root, by putting 1 Cypher to- 
wards the right hand of the Co-efficient (to represent bf) which 
would be 823340, which (by doubling the 8 next the left hand I 
find 16) may eafily be taken from 20, (next the fame left hand of 
the Number given) I therefore put the double of 10 (or 20) in the 
Root and fo proceed ; all the difficulty in this cafe being to put 
the firft true Figure in the Root : to which end I have not feen any 
Rules that contribute to do fo eafily and certainly as thefe above. 

Example 4.] Of Refolving Cubic s by Subftitution, &c. 

Admit ««#-f-350#*= 1225125. Or that 

uuuAp-duu — k and that b-^c isput=w. 

Ell This 


<J The Canon 1 =£ 3 -f-3 b* c-\-$bcc-\-c* 
as before. J -f-£/-j-r/ 

2073975 (20 = b 


8000 = b J 
1 646680 — bf 


411654680= Sum, from the ift Step. 


419295 refts of Step ift. 


1 200 = 3 bb 

60 — 3 b 

82334=/ 


83594= Sum or Divifor. 
( 5 = c 


io| 

11 

I2| 

*3 

‘ 4 | 


6000= 3 bbc 
I 500 = 3^cc 
12 5 = crc 
41 1 670 — cf 


419295 = Sum, from the 5th Step. 


o refts. 
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This Example is 

5ojThe Canon is bbb ~H ^bbc — j— 3 bcc — }" ecc — a 3 
1 bbd-^2bcd~^ccd=duu. 

1225125 (5Q=.b 


of an irregular Cubic 
compofed of 2 Mem- 
bers different from 
the former j where 
tho’ there be 3 Cubi- 
cal Points (or Terna- 
ries) yet the Root has 
but 2 places, viz. 55. 

For if we fuppofe 
1 = but 1 in the 3d 
place (or 100) you 
will find bbb~\~bbd 
to be much more than 
can be taken from the 
Numb, pointed i and 
jo = b is much too 
little : therefore I try 
j$o—b> and find that 
to be the Root, that 
produces (by itsCube 
■added to bbd) the next 
Number to and Jefs 
than 1225 1 25 given, 
and therefore I pro- 
ceed as by the Canon, 
as directed in Exam- 
ple the 1 ft, laft foregoing 


125000 =bbb 
875000 =bbd 


1 1 o/r- 43000= Sum, a Divifor. 
(5— c 


1000000= Sum 


225125 = ift — 4th Step, a Dividend. 


7500=3 
150=3 ^ 
35000=2 bd 
35o= d 


13 

*4 

*5 

16 


37500=3 bbc 
375°= B bcc 

125=CCC 

175000=2 bed 
$J 50 =ccd 


225 1 25 =' 1 i-f-i 2-f— 13-f— 14.— 15 th Step* 


refts o 5 th — 1 6th Step. 


III. To refolve Cubic Equations by way of ConftruRion. 
Vid. Plate A. Fig. 27. 


This being done by the Parabola and Circle, it is necefiary to 
fhew the making of the Parabola, &V. 

A Parabola is one of the 5 Sections of a Cone, being made by 
cutting a Cone by a Plane parallel to the Side which is oppofite to 
that wherein you cuts and it is Geometrically formed thus : 

1. Draw the Line (tvF@.dy) the Axis of the Se&ion. Then 
crofs the fame at right Angles with a Line at pleafure, as (ap) and 
according as you would have the fame (or if the ap , which is called 

the 
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the Latus reSlum, or Parameter, be given ) fuppofe i Inch, fet 
half an Inch from F to a , and to p. 

Then take half of one of thofe Halfs for \ of the Parameter, or 
of i Inch) and fet it from F to v> and from v to /, fo is F = the 
Focus, and v the Vertex of the Parabola. 

Then draw as many Lines as you pleafe parallel to a p (as ool, 
£s fc.) with a Ruler on purpofe for drawing parallel Lines ; .and the 
Diftance / to o in the Axis extends from F the Focus, to l in the 
feme Parallel forming the Curve ( vplll , &c.) which you may draw 
through the Points (/, /, &c.). And having found the Curve on one 
fide of the Axis, as v l , fet it off on the fame Parallel, on the other 
fide of the Axis, as vo t vo t &c. and draw the Curve ( o o v) fo is the 
Sedt ion finilhed, and a Fp is the latus rectum, ool an Ordinat 
Applicate (or whole Ordinat) o o the Semi-Ordinat, (which is com- 
monly called the Ordinat) any vo in the right Line is called an 
Abfciffa. 

Now fuppofe a Cu - 7 t . ' » , C b— x 

bic Equation were j uuu ~\~ uu $ u i 1 fo </>-=* 

Or uuu-\~Zuu- — — t—o J Cq — 2 

ijl , Tofind the Value of u. From the fame Scale by which you 
fet off the Latus return of your Parabola, take 3 (the Co-efficient 
multiply’d in the Square of the Root fought) and applying it at 
right Angles to the Axis (vv) towards the right hand, becaufe -j- 3 
it will cut b in the Curve. 

adly. Draw a Line at pleafure cutting a fuppofed Line (vb) in 
the middle at right Angles, as q q. 

idly, Where that Line interfedts the Axis, as at ©• fet half p 
downward, becaufe — p, viz. 1, from the fame Scale extends from 
©- to n. 

4 tbly. On n eredt a perpendicular Line n m which will cut ,the 
infinite Line qq in r. 

5tbly, From r fet half y = 1 towards the right hand becaufe — q, 
and it extends (by the fame $cale) from r to f, which is the Center 
of the Circle fought. 

Stbly, Extend the Cotnpafies from s to b, and deferibe the Arch 
* e b, which cutting the Curve at e the perpendicular Line * e mea- 
fured on the fame Scale, gives u— 1, which is —{— 1 or affirmative, 
becaufe the Sedtion e is in the right hand part of the Curve. See 
Pbilofophical Tranfaftions, N°* 188 and 190 j Dr Halley* % Method. 

Lila Sect, 
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Sect. XIII. Approximation or Converging Series. 

What is meant hereby, is (hewn under the words Converging 
Series in the foregoing Alphabetical Account at the beginning of 
this Chapter, and will be farther explained by the Rules and Ex- 

_2 -—>3 —4 _1 —6 

atnples following : as u — u b-^u b 2 — u b*-f-u b * — u b\, &c, is* a 
Series ; which I multiply by u 2 — b 2 as followeth.. 

u — u b -4- u b 2 — u b 1 -j- u b* — u b? 

u 2 —b 2 


v — b-\-u b 2 — u P-\-u b * — ub'-\-u b 6 , See. 
— u b 2 -\-u P—u P-\-uP — u b 6 t & c. 


u — b = the Product. 

Here it is plain, that if the Series was continued never fo far, 
the Negatives would deftroy the Affirmatives : But my intent in this 
Se&ion is not to fhew the way of reprefenting or expreffing by a 
Series, a Product, Root, &c. for though that be a pretty Specula- 
tion, vet *tis not fo eafy to difeover the Roots, &c. therefrom. But 
I ehule rather here to fhew the great Ufe of Converging, in find- 
ing with much eafe and expedition the real Roots themfelves.. 

H. To find the Square Root y as fuppofe of 13 . 

Here I will put s for the Square or Surd Number given r = the 
rft two Figures in the Root ; a — the 2d Approach to the true 
Root j ahd e = the 3d Approach ; the feveral Approaches being the 
coming nearer and nearer to the Truth of the Root by fo many 
Divifions, by 1 of which feveral places in. the Root are gained, as 
is ffiewed under the fifth Head following. 

If in the Example above it be confidered what Number fquared 
will be next to and lefs than 13, or what 2 Digits will be next to 
13.00 and put r for thofe 2 places it will then be s- — rr — 2r — a 
the 2d Approach, 

s — r-j-a 2 -i-r-j-axH = e the 3d Approach, Sic. 
Or in Numbers 13- — 3.6* -f* 3.6x2 =.00555 —a the 2d Approach,. 

3 6. = r. 
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13 — 3.60555* 4-3-60555 x 2 =.000001 27546=*,, 
and r-j— <»-{-*. Or 3.6 .00555 -j- .00000127546 which is = 

3.605551275464 — = the Square Root required to 13 places (but 
fee more Under General Head the 5 th following). Or e will be= 
s*—rr—2ra—aa 

— | which facilitateth the Operation as to fquaring 

3-60555, &c. 

Or inftead of 3.6 at the ill Approach, you may, as in the com- 
mon Way of Extraction, put 3, whofe fquare is next to and left 
than that of any other Digit deducible from 13. 

Prop. 2. To find the Square Root of a larger Number, as of 371 .0007 1 
= r, &c. as before. 

3 7 1. 0007 1 = s. 19 = r the iR Approach- 

— 361 =rr 


10.00071 4-2 r (= 31 ) = .26 = a the 2d Approach, and 
r-f-a = 19.26. 

Again 371.00071 — 19.26*= .05311 4- 19.26 x 2 = 0013787 = e 
the 3d Approach. 

And r-f-a-j-* = -j- = 19.2613787 = the 

Root fought. 

So by the fame Rules of Converging Series the Square Root of 
4712345 is found 2170.7936-j- 


III. Approximation , or the Extraction of the Cube Root by the 
Method of Converging Series - 

. I fhall alfo proceed in this with as much Plainnefs,as I can, ob- 
viating what only is to the purpofe. ■ t ' 

1. Suppofe then I would know the Cube Root of 13 =r, for the 
iirft. in the Root which is known here I put r. Then the Proeels, 
as in common Extraction, (which is the bell way in this Cafe, as 
being moll accurate and certain for -the 2d in the Root) will be 
s — r 3 ~3 rr = R = .3 the 2d in the Root. 

Or fuppoling 2.3 put in the Root together (for I can eafily fee that 
2.3 is the Root of the next Cube Number to and lefs than 13.006) 
it will be as before to find the 2d Approach, 2.3 = r = die ift 
Approach. 

Then s — r 3 4- 3*7- = .05 = the 2d Approach, and now 2.3 5 = 22 . 

And* — R 1 -t-3 RR ==.001333 “t“i = the 3d Approach. So 
is 2 ’ 35 l 333 ~\~~ the Root. 

O/ 
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Or in Numbers more plainly thus ; 

*3 — 2.3’ (-=12.167) = .833,-2.3* X3 ('=15.87) = .05 the 
2d Approach. 

And 13 — 2.35 J (= 1 2.977875)=. 022 125 4-2.35* x 3 (=16.5675) 
=001333-]-= the 3d Approach. 

And the ift Approach-]- the 2d-]-the 3d = 2.35 1333 -j-, which 
is the Cube Root of 13, done with near 200 Figures fewer than in 
the common Way of Extraction. But fee Head 8. following. 

2. And if we put r = the known part of the Root, and a for 
each new Approach, you have 

rr-j- 2ra-j--aa = the Square of r-f-a 
r'’-\~3r 2 a-\-$r a 2 -\-a } = the Cube of r-j-a 
Solikewife r*-j r 4r 3 a-\-6r 2 a 2 -\-4a 3 r-j~a*= the Biquadrate ofr 4 ~a 
And r 5 4-5r + tf4-ior 3 <**4-ior I « 3 -j-5ra + 4-a t = the Sur- 
folid of r-j-a 

And as in the Square and Cube Roots it appears to be (putting 
s for the Number given to have its Root extracted) 

s — rr-~ir — a the feveral Approaches in the Square Root. 
s — r 3 4- 3 r r = a = the Approaches in the Cube Root. 

So for the Biquadrate and Surfolid Roots it will be 

s — r*4-4r 3 = a = the Approaches to the Biquadrate Root. 
And; — r 3 4-5/-* = a = the Approaches to the Surfolid Root. 

^Squared Cube = 8 — r6^-6r5 =a 
Approaches J2d Surfolid = 8 — r 74. 7 r 6 — a 
to the ^Squ. Biquad. = 8 — r8-~-8r7=a 
CCubed Cube =8 — rp^.gr8=a 

Hence it appears, That the known part of the 2d Quantity next 
the left hand in the abovementioned Powers of r-f-a, is your Di- 
vifor. I come next, 


IV. To illuftrate by Numeral Examples the Extraction of the Bi - 
quadrate ana Surfolid Roots by way of Converging Series. 


1. To find the Biquadrate Root of 314. The Procefs is ( the ift r 
being = 40 

V* 3 * 4 —r* (=256) =584-4^ (=2 56) =.2 -a. So is 4.2 


a new r. 

idly, 314— r x (=3 1 1.1696; = 2.8304 -r-4' 5 (=296) = .009 jfo 
is 4.209 = a new r. 

And by repeating the fame Method with that laft r, you have 
4.2099 -j- for the Biquadrate Root of 3 14. 

2. Ta 
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2. to find the Sttrfolid Root of 314 ("the firft rt=3) the Proceis 
will be 

I fty 314 — 3 5 (=243)=7 I =5 r+ (=4°5)=.i=tf. So is 3.1 
a new r. 

idly, 314— >3. I s (=286.29) =27.7185 >.461.75 (=5r 4 ) = .o5 
=*, and 3.15 = a new r. 

3J/7, 314— 3.15* ('=3x0.1364) =3.8636=5^ (=492.28; = 
.00 7=«. So is 3.157 = a new r. 

And proceeding in the fame Method with that new r, the Sur- 
folid Root of 3 14 is found 3.1 578 —j— 

But there is yet 

V. Another Way of Converging (for Example) to the Square Root. 

For as in the ill Example in the Square Root in this Se&ion the 
Canon was (putting s = the Square Number or Surd given, and r 

j — rp 

for each Approach to the true Root) = r the 2d, &c. (or here 

S I — p p 

to a) fo in this Method I am going to fhew, the Canon is — - — 

2r 

= r the 2d, &e. 

Now fuppofe J= 13, it follows that the firft r (or Figure in the 
Root; is 3, fo that 13 -4-3*4-6=3.66 = r the 2d. 

Note , The Divifors are *3 J ‘ 3-66 = 7*3 2 3‘^°5955 3^* 

always the double of And 13 ~I“3°°5955 a 4“ 7.211^1 ^3.60555129 
the r next bej 'ere. — r 4 th. 

From the laft Example you may note, 

1. That though the preceeding Number be falfe, yet by every 
Repetition of Procefs according to the Canon, it convergcth or * 
comes nearer to the true Root or Value of r. 

2. That the Places of the Digits in the feveral Approaches are 

true, according to the Progreffion whofe Ratio is 2, and the ill 
Term =1. So Places. 

In the 1 ft Approach 1 viz. 3 

2 2 3.6 

3 4 3- 6o 5 

4 — 1 8 3.6055512-j- 

= r = the Square Root of 1 3 propl. 

And if the Operation were repeated, as 3.60555129* -J- 134. 
3.60555129x2, the Quote will give 16 places true in the Root* 

for 


> Are true, the 
reft not fo 
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for every Approach affords double to that proceeding. But the 
Reader may chufe which of the two ways he likes as the belt, this, 
or the firft way, which I take to be iomewhat eafier and ihorter in 
the Operations of Divifion. 

Example 2.] Of ibis Way of Converging j to extrait the Square Root 

(f 29507710.4132345* 

29507710.4132345 (5 = r the lit. 

• • • • 

2 5 

2 r = 10) 545 — ( 54 =/- the 2d. 

. 45 


-^-2916 = 54* 

2 >-=108)5866 ■ -(5432 = r the 3d. 

466 
347 
2 37 

2950771° = of the Data. 

--{-29506624 = 543 2 * 

a . r=io864)=59°i4334 ■ (543 2 *iooo=r *h® 4th. 

46943 

34873 

22814 

10864 


29507710.41323450 
4 - 2Q5o7 7 10.41000000 

*r= 10864.2) 59015420.82323450 (543?.iooooo29772i — = r 
469442 the 5th Anfwer. 

348740 
228148 
108642 
' 0323450 

1061660 
838820 
783260 
227660 

103760 VI. But 
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VI. But to perform the lafl Operation by the Method fir ft taught making 
a = each Approach , and t — the total of the Approaches ; it will 
ft and thus : 

> =±=a *95077l°-H3*345=< (5=< and ,-f- „ = , 2 d= 54 
• 2t 10)45 °4=« ' 1 


. , and t the ad- 4 - a the 2d=/ the 3d =5432 

it — 108) 347 — — — (0032.= a the 2d. 

237 t 3d -4~a the 3d — t 4th. 

and t the 4th = 5432.1000 

29507710 

29506624=// 

2/= 10864) 10864— — — (0000.1000 — a 3d. 

0132 


29507710.41323450 
295077 10 .4 I0000 ° 0== // 


2/ =108 64.2000) = .00323450000 (0000.000000297721 —a the 

1 06 1 660 4th. 

838820 and a the 4th -f-/ the 4th. 

783260 

227660 =5432.100006297721 — 

103760 = the Squ. Rpot fought. 

This Method is ihorter than the laft (as I faid before) becaufe 
the Figures in the Approaches are not repe*ated by dividing : or the 
Sum of the ift / and then’s is = the faid Root. 

Note , The Approaches are added as Decimals, or put lb many 
Cyphers towards the right hand of each Approach as there are lig- 
nificant Placesm the next fubfequent Approach, and fo add. 

And as in the laft Example the Operations in Divilion are Ihorter 
than in that next before; fo the Canon for the Approaches (next 
after the 2 firft, when the Squaring of the Approaches grows ope- 
rofe) does Ihorten the Work of Multiplication ; or that Prop, of 
Euclid (I think 1, 2.) which fays. That of two Lines (or Num- 

M m m bers) 


Digitized by v^ooQle 



450 Converging Series. Chap.X. 

bers) if one be divided into any Number of Parts, the Sum of the 
Rectangles of one by the feveral Parts of the other, is = the Red- 
angle of one whole by the other. 

But it being my Defign here, only to (hew how the large Multi- 
plications for producing the 4th, &c. Approaches may be contra- 
cted ■, I ihall explain the faid Canon, which is grounded on another 
Prop, of Euclid , i. e. any Line (or Number) divided into two 
Parts ; the Sum of the Squares of the Parts, more the double 
ReCtangle of thofe Parts is = the Square of the whole. 

So in the laft Example putting t the 3d = 5432 

a the 3d = .1000 
Ergo 2 — t -J— a M 

There arifes agreeable to the Canon under the 2d Head of Con- 
verging toward the. Square Root, this Equation. 

Now whereas it would be a little tedious to fquare the whole of t 
the 4th = 5432.1000 (efpecially if the Cyphers were fignificant Fi- 
gures) I therefore always divide it into 2 parts juft at the meeting 
of the Approaches, as t the 3d, and a the 3d, viz. into 5432, and 
.1000, then as the Canon direCls. 

.10 — a a 
1086.4 —2 la 

29506624 =// in the laft Approach before, (ready 

done.J 

2 95 ° 77 IO * 4 1 — the Sum = 5432.1* = */ in the 

laft Example. 

• 

In this Operation (this way performed) you fave the trouble of 
working and inferting 1% Figures in 29. 

And this later Method being ufed, after the 3d, &V. Approaches, 
does much facilitate the Operations. And thus I think I have 
made this matter fhorter, more certain in the Approaches, and 
plainer than has been done before. 


VII. Another 
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VII, Another Example of Approximation to the Cube Root (hall be to 
extra# the Cube Root, of 33148648517294436663656267 = c 



the Theorem 
or Canon. 


Root fought = 
Eath Approach = 
And the Sum of the Ap- \ __ 
proaches — --■■■ - j 


r 

a 

s 


x. Note , You always bring down fo much of r, as will admit of 
i’ to be deduced. 

a. If any thing had remained upon deducing the laft s\ you 
muft have put Cyphers, and divided again by 3 i*. See the Opera- 
tion, and the Probation thereof. 


33148648517294436663656267 (3=f«the ift.=i 

3 j* = 27^ 61 ( ■ ' . ■ 02 — * the' 2d 

7 *^-<ithe ift=32 =j. 

33148= part of c. 

32768 = i 5 

31* =3072) 3806 ( i ■ ■ n ■■■ 00123 =0 the 3d. 

7344 4-32 = 32123=1 

12008 
2792 


33 1486485 1 7294 =part of c . 

33147310244867 = i } 

3^=3095661387) 13382724274 ■■ —000004323 —a the 4th, 

16000787263 -|-j = 32123 

- 7136031026 =321234323 

9447082526 =i=r. 


33 1486485 1 7294436663656267 = e 

33148648517294436663656267 = 1* 


o refts, ergo 321234323 = Root 

required. 

This 
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This might be proved by the common Way of Extracting, tho* 
with very many more Figures : I /hall chule therefore rather to* 
prove it by Involution of the Root, multiplying, by. 2 Digits at 
once, as taught Compend. 6. Chap. IIL 

321234323 =f=theRoot 

x 321234325 


7388389429 

13*13075889 

7388389429 

6745920783 

961701969 


IO3191 49027 326 8 3 2 9 = r* 
321234323 =r 


2373404276285171567 

4437234081750538147 

237340427628517.15O? 

2167021295738634909 

3095744?08I9*04987 


33 148 648 5 1 729443 6663 6 i 5 6267 = r = the Proof. 

3. Note, That tho^you put a Figure or 2 too many or too few, or 
too little or too great, next the right hand of your Quotients, it 
will be reCtify’d in the following Operations, if you proceed as per 
the Theorm. But the fafeft way is not. to proceed farther at one 
Divifion than in the Example. 

VIII. To illuftrate what is faid in Note 3: I fhall Ihew how 
the firft Example of Approximation to the Cube Root foregoing in 
this 13 th Se&ion, is done by different Approaches and Figures ta 
vrhat it is there : And how to manage when Negative Numbers fall 
in, as when the Cube of a or s exceed the Cube given, from which 
. they are to be fubftrafted.. 


Urn* 
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Thus to extrail the Cube Root 0/13=0 Approaches = a 

Sum of the Approaches = s 


The Theorem 


— 5-= a the ift, 2d, £?c. 
3 s 

i3- p' 

3** = 12) 50' 


Root = r 


(2 = 4=j. 


(\4=42d . -f-4 *ft. =J=2.4 = ^ 


13.000 = * 
13.824 = ^ 


3 i* = 1 7.28 7 — .8 24000 refts ( — .0476=4 the 3d. -j- a the 2d. 

13280* = 2.3524= s. 

11840 


* 3 - 

13.01767621824 = .^ 


3?’=i 6.6013 57 1 8,)— .01 76762 1 8 240000 ( — .0010647 = a the 4th.. 

10748610600 -{-2.3524= 2.3513353 = s.. 
7877962920 
12374200480 


13.000010155464809237977 = ^ 


1658633307907827)— .0000101554648092379770000 (—.000000612278=4 

- ••••• 


2036649617910150 
3780163100023230 
4628964842075760 
13 1 16982262601060 
*504549*072462710 


the 5th. 
4 - 2 - 35*3353 

= 2 - 35*334687722 

(=s. 

= rthe Root of the 
( c given propc. 


r. It may be obferved from the laft Operation, That there are 
different Digits in every Approach, from thofe in the Approaches 
under the firft Example of the Cube Root, in this Seft. foregoing. 
But idly. That tho* the Digits towards the right hand in thefe Ap- 
proaches be wrong, yet thofe 4’ s arifing from the fublequent Ope- 
rations proceed in each nearer and nearer to the Truth. 

2. Although 
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2. Although the Cube of s does all along exceed c the Cube Num- 
ber given,' and cannot therefore in the common way be fubftradted ; 
yet by the Rules foregoing in Logarithms and Algebra, and under 
the word Negative (Arithmetic) in the Alphabetical Explanation at 
the beginning of Algebra, it may ; (for Example^ 13.824 may be 
taken from 13 : but then there will always remain fo much lefsthan 
nothing to be mark’d with the Sign — as the Subtrahend (or Cube of 
s) exceeds (c) i. e. in this Example of deducing (the firftj from c (or 
13.824 from 13) there mult remain — .824 to be.divided by the laft 
Approach fquared and multi ply’d by 3. And therefore that Quote 
muft be negative, i. e. — .0476, which added to 2.4 —a the firft (as 
■per the Dodtrine of Addition of Algebra) the Sum is = 2.3524. And 
fo forward of the Management of the other Negative Numbers or 
Quantities ; as is taught in the Arithmetic of Negatives under the 
word Negative, at the beginning of Algebra, Chap. X. and alfo 
Sett. 2, 3, 4, 5. of that Chapter ; and alfo Sett. 3. of Cbap. VII. 

Thefe are the moft brief and accurate Ways that I know of 
Converging Series, tho’ I am not ignorant of others which fome Au- 
thors have been fond of exhibiting ; but they are neither fo fhort 
nor accurate as the common way of Extra dlion. I fhall give the In- 
ftance which they have exemplify’d in finding the Square Root of 
I 33 22 5 * 

The common Way of Extraction. 

• • m 

t 33 22 5 ( 3 65= Root. 


6) 43 2 


72) 3625 


o 


Done by putting down 20 Fi- 
gures : Whereas their Way 
by Converging takes 48, be- 
fides the Signs and Symbols, 
and is therefore not worthy 
of Confideration. 


Their 


‘Their Way by Converging Series. 

• 1 • 

l 33 21 5 — c 

• • • { 
r=T3) 6661 2.5 = — 

2 

rr \ 
*~45 — i 

Divifor r = 3; 216 (6 = t 
18 = rs 

+ 18 =T 


= 198 = Sum. 

r=3 6 ) 1812. 5 (5 

i8o = rr 

ss 

I2.5 — 2 


1812.5 Sum* 
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Sect. XIV. Figurate Numbers. 45 S 

Their other Inftance of Converging, in the Example of 2, takes 
25 Digits more in the Operation than the common Way of Ex- 
traction, and is not true in the 3d Decimal Place : Wonderful new 
Invention ! 

Sect. XIV. Concerning Figurate Numbers , with univerfab Series's 
to exhibit and give all the Figurate Numbers of any Order. 

I have added what follows becaufe the Series’s will be found very 
ufeful in a great many Cafes, as how the Unci® of Powers of a 
Binome are found •, they are ufeful likewife in determining the 
Numbers of Combinations, and the Laws of Chances, &V. 


The Table of Figurate Numbers. 


Monads — 1 

1 

1 

1 

1 

1 

1 

Laterals 

2 

’ 3 

4 

5 

6 

7 

Triangulars * — 1 

3 

6 

10 

15 

21 

28 

Pyramidals — 1 

4 - 

10 

20 

35 

56 

84 

Triangular Pyramidals 1 

5 

*5 

35 

70 

126 

210 

Pyramid Pyramidals-— 1 

6 

21 

56 

126 

252 

462 


The Conjlrubiion and Ufe of the Table. 

The Monads , ot Units, being added give the lateral Range, which 
are called Numbers of the ift Order, as 1 and 1 is 2, and 1 is 3, 
and 1 is 4, &V. or 1, 2, 3, 4, 5, 6, 7. 

The Laterals being added give the Triangulars : as 1 and 2 is 3, 
and 3 is 6, and 4 is 10, fo that thefe Triangulars 1,3,6, 10, 
15, 21, 28, are called Numbers of the 2d Order. 

The Triangular range being added give the Pyramidals or Num- 
bers of the 3d Order : as 1 and 3 is 4, and 6 is 10, &c. giving 1, 4, 
10, 20, 35, 56, 84. ' . 

The Pyramidals being added as 1 and 4 is 5, and 10 is 15, give 
1, 5, 15, 35, &V. called triangular Pyramidals or Numbers- of the 
4th Order ; and * 

The Triangular Pyramidals added as before, give the range called 
Pyramid Pyramidals which are Numbers of the 5th Order, &c. 

The Names of thefe Numbers are analogous to the Coffic Num- 
bers or Powers : For if in the fide of an Equilateral Triangle there 

be 
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45 6 Figurate Numbers. Chap. X; 

"be 2 Points.*., the number of Points in the Triangle are 3 = i 

-f- 2 =r the triangular Number of the lateral 2 j if there be 3 points 
• • 

in’ the Side as • • • the Number of Points in the Triangle are 6 % 


• • • 

= the Triangular of 3 ; if 4 Points are in the Side as • • • the 
Number of all the Points are 10 = the Triangular of 4, and fo in 
.the reft. In the fame.manner, the Numbers in the Pyramidal Range 
will make the number of Points of which an equilateral triangular 
Pyramid may be fuppofed to confift, if it be imagined to be cotn- 
pofed of Triangulars that are parallel to the Bafe, and that the 
Sum of all the Triangulars make up the Pyramid. That Num- 
ber in the Lateral Range, which is the perpendicular Column over 
any Figurate Number, is called the Side ; thus 5 is the Side of the 
Triangular Number 15, and 7 is the Side of the Triangular 28, 
and of the Pyramidal 84. * 


Problem 1.’ The Laterals given,"to find the refpe&ive Triangulars? 
Note, a Period, (in thefe Cafes) between 2 Numbers, &c.is the 
fame as x, =multiplyed by. 

2 2 

•The Triangular of the Lateral 2 is 2-f-i = 3 = ~ Anfwer. - 
Of 3, it is H+3 =H±H = = 3_4 An|W 

Of 4. i. is ^+4=^t-= ± 5.= T Anr-er. ' 
Of5, itu¥+S=^-$r~^ = — = ^Anfwer. 


2 1 2 2 
Univerfally therefore if the Side be /, the Triangular Number 
/■ H - 1 

2 

n — 1 

*7: 


will be ~ — » or if you fuppofe /= n — 1, the Triangular of a — 1 


will be ». 
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Sect. XIV. 


Figurate Numbers. 


4J7 


Problem 2. The Laterals given to find the correfpo'ndent Pyra- 
midals. 

2.3.4 

< Tbe Pyramidal of the Lateral 2 is = 4 = 


Qf : 2 -3-4,j 34 — 2 -3-4 | 3-3-4 _ 3-4-2 3.4.5 

3 2.3 * 2 2.3 ~ 2.3 2.3 2.3 

rv, » 3-4-5 , 4-5 3-4*5 , 3±5 _ 4-5-3 +3 _T 4-5-6 

WI4 ’ 2.3 “ 2 .2.3 ~ 2.3 ” 2.3 “ 2.3 . 

f . _4-5- 6 , 5- 6 _4-5^;,_3-5^_.5-6.4 :: Fi _5«6.7 
O* 5> u 2.3 ■ 2 2.3 ' 2.3 ' 2.3 2.3 

And univerfally if the Side be /. the Pyramidal of the Side will 

/ /-f 1 Lh* 

be T ' T" I - ' 

... ft ft— I »•— 2 
Or making » — 2=/, it is — . — — . — - — . 


Problem 3. The Lateral Numbers given to find the Triangular 
Pyramidals. 

The Triangular Pyramidals of 2 is 5 


nP . Sr 2, 3 > 45 _i 3-4»5 _ 2.34.5 . 344-5 _ 34-5.2+4 
3 > « 2 3 4 T 2.3 2.34 r* 2.3.4 2.3.4 

_ 34 -5- 6 

•3-4 *. . 

nr - 34-5-6 ■ 4-5- 6 _ 34-5-6 ■ 44-5-6 4-5-6-3-t~4 

• 4 » 2.3.4 ~r 2.3 2.3.4 1 2.3.4 2.3.4 

__ 4-5- 6 -7 

• 2-34 

4-5-6-7 ' , 5.6.7 _ 4.5.67 4-5-6-7 __ 5-6.74 I Fr 

2.3.4 ‘ 2.3 2.3.4 T 2.3.4 2.3,4 

__ 5-6-7-S 

2.3.4 


Of 5, 


N n n 


And 
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4 it Figurate Numbers, Chap.T. 

And univerlally if the Side be the Figurate Number 

/-f-i 1+2 1 + 3 

— — — ® — — 1 — And if we 


of the 4th Order is 

i2 3 4 


. .... * »— i * — 2 

make »— 3=/, the Figurate of #—-3 will be — . — — . .. 

** 3 

*— 3 • 

4 

In the lame manner we ihall find. That in the Figurate Numbers- 
of the 5th Order } if the Side be = /> the Figurate Number anfwer* 

wgis-p Or fuppofing l—n — 4. 

3 4 5 

, '■ . , » « — t » — 2 »— « n — 4 

the Series will be — . . — — . . 

1 2 3 4 5 

Hence the following Series will give us all the Figurate Numbers 

r _ . / /~j“ I /-+~2 /-f -3 

of any Order whatfoever : t. e. — . — — . — ■ — . x - . 

/ * <» 3 4 

» 1 

r 


r &c. Or this Series. — • 


1 2 

/-{-4 l+$ H-6 /+-J-7 

~ — . . — g — 

5 0 .7 • 

» — 2 « — 3 « — 4 st — 5 » — 6 » — 7 

3 4 5 0 7 o’ 



A 1ST 



Digitized by 


Goc [e 


C +59 1 



A NT 

A P P E N D I X 

To an intire Syftem of Arithmetic^ 
By ED WA R D HAT TO N, Gent 


Of the Menfuration of Superficies and Solids, 

Y Intent is to be as brief, and yet as copious as po£ 
fible ; pot doubting but the Variety of Figures here 
meafured, more man any other Treatife of Mea- 
furing contains, that I have feen or believe to be 
publifhed, will meet with the Approbation of the 
Studious in this Geometrical Science. 

The Dimenfions I will fuppOfe taken in Feet and Decimal Farts, 
as bcft anfwering that Accuracy and Brevity which will be expe&ed 
from me : But at the Clofe of this Appendix I lhall give my Ad- 
vice what Inftruments are molt proper for the feveral kinds of 
Workmen ; and alfo by what Denomination the feveral kinds of 
Work is valued. 

Nnn 2 CHAP. 
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The Geometrical Square, See. 


Chap- I. 




A 


C H A P. I. 

To meafure any Superficies. 

Superficies is properly defined to confid only of Length and 
Breadth or Girt, without taking any Notice of Thicknefs. 


Sect.' L The' Geometrical Square and T arallelosrann- 
Rhombus and Rhomboides, 

Propofaion i. To meafure the Geometrical Square. 

Definition. This is a Figure confiding of 4 equal Sides, and as many 
right Angles : as Fig. I. Plate C. 7 

^ Take the Dimenfions of one Side, as ab, and multiply it by 
itfelf, gives the Content. r 1 7 

Example. The Side of any Square being n.28, 

, the Content is found 127.238, as per Marg. 

Prop. 2. To find the Area of the Parallelogram. 

Defin. This is a Figure confiding of, unboun- 
ded by, 2 longer equal .parallel Sides, and 2 
fhorter equal and parallel Sides, having 4 
right Angles : as Fig. II. Plate C. . 

Rule. Multiply the Length by the Breadth,, 
and the Product is the Area. 

Example. The Length a b — 23.53, Breadth. 
be — 2.15. See the Work. 

Prop. 3. To find the Area of a Rhombus. 

Defin. This -Figure is bounded by 4 equal 

S* e c / nd hat S f Ang i eS, TTT he ^ °P£ ofitc °ncs being equal, and 
the Sides parallel : as Fig. IIL Plate C. 

Rul u J he r diftance b . etwee L n 2 oppofite Angles, as bd y multiplied, 
by the Line * f, g lve s the Anfwer. 

Example . 


11.28 

11.28 

3*584 

12408 


Anfw.— 127.2384 

* . 2 3-53 
2.15 

^>. = 50.5895 
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S e c t. IK To meafure the Conic SeBionr. 4-fo 

Example. The Diagonal bd— i* 34 » ec — . 855 i «34 

the Anfwer is 1.139 *&5 

Prop. 4. To find the Area of the Rbomboides. — 

Defin. This Figure is bounded with 4 right Lines* 1.139 0 

the oppofite Sides equal and parallel, and the 
oppofite Angles equal : as Fig. 4. Plate C. 

Rule. Multiply the Diagonal ab by the Perpen- 12-47 

dicular cn or mr, and the Redtangle anfwers. 4..1 2 7 

Example. The Diagonal ab — 12.47, the Per- — — — 

pendicular c n =4.127, and the Anfwer is - 33^9 

therefore, as p^r Margin, =51.46369. 5 I12 7 


Anfw. = 51.46369, 

Sec-t. II. To meafure the Conic Sections. 

Prop. 1. To meafurm Triangle. 

Defin. Right-lined Triangles are of 3 kinds (bdfides thfe equilateral* 
whofe Sides are equal ) viz. Right angled, asar» or xm right 
angled at r in Fig. 5. idly, Scalenous Triangles, as 0 r 0, the Sides 
of which are all unequal. And, %dly, Ifoceles Triangles zsanx 
appears ? 2 of whole Sides are equal Thialaft is one of the. 
Seftions of a Cone, nude by catting the Cone (e,w a gxna) down 
the Axis, as op. Fig. 5. Plate C. 

Rule. Multiply the Bafe (as * a ) by half the Perpendicular (as nr) 
or half the Bafe by the Perpendicular, or the. Perpendicular by 
the Bafe ; and taking half the Produft, will give the Area of any 
Triangle as above mentioned 2 for all Triangles are half Square 
of the fame Bafe and Perpendicular. •. . . . 

Example. The Bafe ax being = 9.3$) the , • ; 9-35 

Perpendicular nr — 12.42, the Area is- 6.21 

58.0635, as per Margin. - — ■■ 1 ■ ■ 

Frop. 2. To meafure the Circle l 9&35 

Defin. This is formed by cutting the Cone 5610 

(x wagx-na) parallel to the Bafe (xwagx) , — — ? 

as m c. Fig. 5. Plate C. ^^.= 58.0635 

Rule. There are feveral ways of finding the 
Area of a Circle. As 
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462 To medfure the Conk Se&ions. Chap. I. 

i ft. As 7 to 22, fo die Diameter (as rs t Fig. 6 ) to the. Cir- 
cumference. 

2 dly, As i to 3.1416, fo the Diameter to the Circumference. 
Then multiply the Circumference by a 4th of the Diameter, or 
a 4th of the Circumference by the Diameter, gives the Anfwer, 
Or the Area of a Circle is found without the Circumference 
thus : 

As 1 is to .7854 : : fo is the Square of any Diameter to the 
Area. * 

Example. Admit the Diameter r j. Fig. 6. be 
= 14.32, what is the Area? 

By the laft Method 

1.. .7854 : : 205.0624. 161.056 = Anfw. 

Prop. 3. To meafure the EUipJis , or Oval. 

Dejin. This is a Section of a Cone, made by 
cutting it through both its Sides, but not pa- 
rallel to the Bale ; as the Section / e Fig. 5. 

Plate C. which produceth Fig. 7. Plate C. 

Rule. Multiply the Lotus tranfoerfum (or tranfverfe Ax) It, by the 
Diameter Conjugate c d and the Product is = the Square of 
the Diameter of a Circle equal to the Oval : then work as in 
the laft. 

Exanple. Admit 5.34, and c d = 12.28 
the Anfwet b found 147.95 fere: For 

-1. .7854 : : 188.3752. 147-9499 
Prop. 4. To find the Area if tbt Parabola. 

Defin. This Section is formed by cutting the 
Cone parallel to the oppofite Side, as in die 
Line tt. Fig. 5. which is parallel to die Side 
a n and produceth a Parabola \ as Ftg. 8. Plate C. 


* 4-3 2 
* 4-3 2 

45824 

20048 

□ = 205.0624 


1 1 = 15.34 
< d — 12.28 

4 2 95 » 
18408 

< = 188.3752 


Rule. This Figure being 2 Thirds of a 
Parallelogram made of the whole Or- 
dinat p a and the Abfcifla ss there- 
fore multiplying thofe 2 Lines to- 
gether, 2 Thirds of the Re&angle is 
the Area. 

Example. Admit a p-= 3.84, and ss — 
2.54 ; 2 Thirds of the Rectangle is 
= the Anfwer = 6.5024. 


8-»4 

2-54 


20736 

768 


ReSlangle = 9.7536 
i = 3.2512 
i or Anfixer = 6.5024 


Prop. 
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Se c x. III. To meafure any of the Regular Toly gone: 463 

Prop. 5. To find the Area of the Hyperbola (or Hyperbolic Space). 

Defin. This Sedion of a Cone is formed by. cutting it (not parallel 
to the Side, as in the Parabola, but) fo that if the Axis of the 
Sedion were continued upward, it would interfed the oppoOte 
Side of the Cone produced : the Sedion’s Axis is reprefented by 
the Line yz, Fig. 5. and produceth an Hyperbola, as Fig. 9. 
Plate C. 

To. meafure this Figure,., there is no general Rule that can be given 
for Paadice : But the Investigation is performed by the help of 
the Afymptotes, an Infinite Series, and partly by the Method of 
Eluxions j which ’tis not proper here to infert. 

S'ect. IIL To meafure any of the Regular Polygons. 

Defin. Thefe are Figures con lifting of above 4 equal Sides, and 
as many equal Angles. As, 

The Pentagon having 5 equal Sides, and as many Angles. 


Hexagon 6- 

Heptagon 7 

Odogon 8 

Nonogon 9* 

Decagon 10 

Undecagon 11 

Dodecagon 1 2 


Rule . To meafure any of thefe, draw 2 Lanes from an j 2 Angles 
that include a Side to the Center : then find the Content of that 
Triangle, as taught Prop. 1. Sell. 2. above. Laftly, Multiply 
the Area of that Triangle by the Number of Sides, and the Pro* 
dud is the Content ofthe whole Polygon. Or multiply half the 
Sum of the Sides by the nedreft Diftance from the Center to one 
of the Sides, gives the Anfwer. 

Example. The Side of the Pentagon (sd, &c.) Fig. 10. is= 15.34, 
the Perpendicular (or Radius of a Circle infcribed) is re— 10.5 : 
So that 15.34 multiplied by 5, the Number 
of Sides, gives = 76.7 = Sum of the Sides ; 38.35 

half of that is = 38.35, which multiplied by 10.5 

r e = 10.5, gives the Area = 402.675.- — 

Anfwer — 402 .675 

Sect. 
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To meafure the Trapezium , & c. S e c t. IV. 


Sect. IV To meafure the Trapezium , the Taralleiogramk , 
the \ Polygram , Q or Mult angle ^ or irregular Tolygon ) the 
Area or Superficies of she Cylinder , Cone, and Sphere. 

Prop, i . To meafure the Trapezium. 

Defitt. This is a Figure of 4 Sides and 4 Angles, uncertain whe- 
ther parallel or equal, but is commonly neither j as Fig. 11. 
Plate C. 

Rule. Multiply the Diagonal (an) by half the Sum of the Perpen- 
diculars mp and cp •, or the Sum of the Perpendiculars . by half 
the Diagonal, and either of the Products is the Anfwer. 

Example. The Diagonal an — 17.42 ; the Perpen- 8.71 

dicular mp = 4, andrp = 2.6r, half the Dia- 6.6r 

gonal is = 8.71, and mp more cp = 6.6r, the — 

Produdt of which 2 laft is 58.06666, &c. 5226 

Or half the Product of the Diagonal in the Per- 

pendiculars gives the Anfwer. AnJiv.-5S.06n 

Prop. 2. To find the Area of the Parallelogramic t or 

Parallelopleuron. 

Defin. This Figure hath 4 Sides, 2 of which oppofite are parallel, 
and of 4 Angles .the 2 at each end being equal : as Fig. 1 2. 
Plate C. 

Rule. Multiply half the Sum of the 2 Sides (vr) and/*/) by the 
Length (tw) gives the Anfwer. Or a Diagonal (rt) multiplied 
by half the Sum of 2 Perpendiculars let 
fall on that Diagonal from s and v. Sumr# 'j- **=1.49 

Example. The Ends r u — 0.79 ; s / = 0.7 ; 

Length tw/ = .8888, &c. half the Sum 
of .79 and .7 multiplied in .8r = .662ri. 

Prop. 3. To find the Area of the Polygram , 

(fome times called an irregular Polygon , or 
Multangle.) 

Defin. This is any Geometrical Figure 
having above 4 Sides, which are un- 
certain, and generally unequal i as are alfo its Angles: as Fig. 
13. Plate C. 

Rule. Firft divide your Figure into Trapeziums and Triangles, 
and then meafure the fame as under Prop, 1. Seif. 2. and Seif. 4. 

Example. 


5— <745 
.8 r 


5960 


.6.62ri 
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Sept. IV. To meafm the Cylinder* See. 

Example. Figure 13 is divided into. 


4<55 


1. The Trapeziums (utmqv) 

2. - and qmprq 

3. And the Triangle qr a q. 


In the iffc, 18.26, the I =9. 13 

#*=5.17, more Aff»=3.5 = 8.67 


61 1 7 1 


: ,7304 

Prod. =79-i57i 

In 2d‘Trapez. fp = i5-73» the half = 7.865 \ p ro d.=c 2x6061: 

tnn—4.5, more r* = 2.31 =6.81 j 

Ip 3^ the — 10.72 v the. half 5*3^ X prod . =rr 1 7.5 272 

=the Perpend. =3.27- J — — — ; 

The Sum = the Area of the whole Fig. 13. = 150.24495 
Prop. 4 “To find the Area of a 


Cylinder. 

Defin. This Figure is defined 
under Prop. 1. Chap. 2. 

' Rule. Multiply the Ambit or 
Circumference of the Cylin- 
der by its Length, and to that 
Rectangle add the double A- 
rea of the Bafe or End, and 
the Sum is the whole Area. 


Area of the curved "> 
part of the Cylin- 3 


1416 

der is "therefore 

Area -of tbt Bafe — .7854 
. . ■ I)itto^.y $$ 4 


' 1 . . ■ 1 ~ : 

Whole Area (or Sum) =: 4. 7 1 24 


Lilw UUXll IJ Uiw T? 

Example. Ambit of the Cylinder = 3 . 1 41 6 ; Altitude as dfo the 
Diameter of the Bafe = 1- • . ' * . \ t 

But there are 2 other ways of doing this, where the Diameter and 
Altitude are equal. ' ! . ).i- ..t . 

As, *dly> Multiply the Area of the Sphere having the Tame Dia- 
meter by 3, and divide by 2. 

Or, 3 dly, 6 times the Area of the Bafe, or End, is the Aafwer. Thus 

. 6 times .7854 is = 47* 2 4> as above. : 

Prop. 5. To find the Convex Superficial Content of a Sphere. 

Defin. This Body is defined where its Solidity is meafured, Prop. 4. 
Chap. II. and ’tis reprefented Ftgl6. Plate C. ■ 


Rule. The Area is 4 times that. of 
a great Circle ; therefore having 
by the Diameter found the Area 
of a great Circle of any Sphere, 
multiply it by 4, and you have 
the Anfwer. 

Exam. The Diameter of a. Sphere 
being 12, the Area of the fame 
is 452.39, as per Margin. 


1. ,7854: 
*44.. 


144. 


Prod. — 1 13.0976 Area Circle. 

_ — — , (the Sphere. 

452.3904 = Area of 

Od o Prop. 6. 


9 
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4*6 To find the Area of the Tarts of a Circle. C h k p. 

Prof. 6 . To find the Superficies (or Area ) of a Pyramid. 

Defin. This is a folid Body, having (generally) a Square or fome- 
. regular Polygon for its Safe, being tapering like the Spire of a 
Steeple, &c. i 

Rule. Multiply the Circumference of the Bafe (or Sum of the Sides-), 
by half the Altitude, and it gives the Superficial Content. 
Example. The Side of the Bafe of a Pyramid (being an Q&ogon) : 
18=5.65, that multiplied by 8=the 

Number of Sides, and that Product 5.65 

by half the Altitudc=30.7, thelaft 8 

Product is the Area fought; ' ■■■■ 

Prop 7. To find the Area of a Cone:. The Total Sides = 45.20 

Defin. The Cone is aSolid which hatha: Half. the Altitude = 30.7 

Circle for its Bafe, from whence it is - 

gradually tapering upward till it ter- Area — 1 3 8 7 .64 

minate in a Point dire&ly over the 
Center of its Bafe ; as Fig. 5. Plate C„ 

Rule. As the Radius of the Bafe: Is to. 1. .7854 : : 36 

the Sideofthe Cone-: : So isthe Area. 36 ■ 

of the Bafe to the Area of the Cone. . ■'■■■■ 

Example. Diameter of the Bafe — 6 , 2.9.2744.— Area of the 

Side of the Cone =15: So the Area Bafe. 

of the Bafe of the Cone is found = ^ Baf Si ^ Af Baft Ar Cnt 
28.2744; and the Area of the Cone,. 3. 15 :: 28.2744. 141.37 

• as by- the ad‘- Analogy =p i4*.37. . 

Or Note farther. That the Area of a Cone is = that of a Triangle, 
whole Perpendicular, is . the Altitude of the Cone;, and the Bale 
= the Circumference of the Cone’s Bafe : For in Example, 
j. 3.1416 : ; 6; 1 8. 849 6 = the Bafe or Circumference ; half of 
which multiplied by the 1 5, gives the Anfwer as before = 141.37. 

S e c t. V. To find the Area of the Tarts of a Circles as the 
Semicircle , Quadrant, Self or. Segment, Lune or Crefcent , 
and the Trochoid or Cycloidal Space ; 

Prop. 1. To meafure the Semicircle , Quadrant , ' and Sellers of a Circle , . 
alfo the Segment. 

Defin. The Semi- or Half-Circle is the Space between dmbd . Fig. 1 4. . 
Plate C; the Quadrant or Quarter of the Circle is dmed, the 
Sector is cbrec or the. like, lefs or more than a Quadrant. 

Rule 
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S-E c r. V. To find the Area of the Tarts of a Circle. 4 67 

Rule. Multiply 1 fourth of the Ark, or Curve Line, "by the Dia- 
meter of the Circle, and the Produft is the Area required. 

■Example. The Circumference is = 3.14x 6, the Diameter of that 
Circle = r. 

The Ark of the Half-Circle dcbmd&sbmd = 1 .5708 
of the Quadrant cmdt as mmd ~ .7854 
of the Sector c brec as e r b = 1.05 
So that 1 fourth of 3.1416 = .7854 x by t, gives .7854 the Area 
of the Circle. 

1 fourth of 1.5708 = .3927 x by 1, gives .3927 the Area 
of the Half-Circle. , 

1 fourth of .7854 = .1963 x by 1, gives .1 9635 the Area 
of the Quadrant. ' 

t fourth of 1.05 = .262*1 xby 1, gives .262ri the Area 
of the Sedor. • , . 

And the Area of the Settor cbrec, lefs the Area of the Triartgle 
cbnec , gives the Area of the Segment enbre •, Fig. 14. Plate C. 

"Prop. 2. To find the Area of the Lune. 

Defin. This is a Figure like a Crefcent or increafing Moon j as 
arnoa, Fig. 15. . 

Rule. Find firft the Area of the Semicirle nc urn, and from that 
deduft that of the Segment ncaon , and the Remainer is the Area 
of the Lune. 

Example. The Diameter #<* = 1, and confequently the -3927 

Ark am = 1.5708, and Area = .3927. .121 

The Area of the Se&or eaone is = .256, from which 

deducing the Area of the Triangle nean = .135, .-»• 

the reft is the Area of the Segment = no acn there 
= .121 *, which taken from the Area of the Seir ,: 
reft eth the Anfwer = .2717. Ma l Space. 

Prop. 3. To find the Area -of the Trochoid, or t Q n te d by the Circle 

Defin. This Figure (as 16, Plate C.) £j n e arc , the Point at b 
l lb or) which turneth round on^’ the Line again at c, the Cy- 
beginning at a, and when it tos ^ Space f rom that to the Line 
cloidal Curve a b e is finifh$ g encratin | Circle. 
a r r^contams 3 tunes the; & Area of a circle, whofe Diameter 

Eule Therefore having ^ d it produ ceth the Area of the Cy- 
is (t b) 'multiply that 7 09 r 

A« of the Circle = - 7 8 54 > »nd of 
^ Cv^idal Space — 2.356^ ^ CHAP 
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4<ss To find the folid Content of a Cylinder . Chap. II. 

C H A P. II. 

The Menfuration of Solids. 

Sect. I. To find the folid Content of a Cylinder , Parallelopiped, Prifm , 
Cone t Pyrantid, and Sphere. 


P ROP. i. To meafure the Cylinder. 

Defin. A Cylinder is a folid Body having a Circle for its 
Bafe, and is of equal Circumference from one end to 
the otter, like a Rolling-Stone for Walks, &c. as the Figure 17. 
Plate C. 

Rule. Multiply the Area of the Bafe (found as under Prop. 2. of 
Seti. 2. Chap. 1.) by the Length, and the Product is the Anfwer. 
■Example. The Diameter of the Bafe, as (ah) or 

(W)= 14.32, the Area of that Circle will be 161.055 

found 161.056 ; which multiplied by the Length 14.32 

(be) =14.32, or (ad) the folid Content, is = ■ — - 

2306.32192, ac per Margin. 5*53792 

Prop. 2. To find the folid Content of the Parallelopipedon 2254784 

jjvtd of the Prifm. - - 

eq&his Solid is bounded by 4 Parallelograms, 2306.32192 
or PatfJ.parallel, for the Sides *, and 2 Squares 
18. Plate C?. rams » equal and parallel, for the Ends: as Fig. 
Rule. Multiply the * 

Redangle is the A'ft. 0 ^ ® a ^ e or by the Length, and the 
Example. The End is a ^ 

yaf the end 138384 3.72 

11 inverted 44.13 3.72 


Square whofe Side is 
3.72, and the Length 
= 31 . 44 . See the O- 
peration, where (ac- 
cording to the Me- 
thod of working Cafe 
5. of Se£J. 5 . o fCb.%.) 
the Solidity is found 
43 5 -° 793 - 


4i5 I 5 2 - 

138384 

354 


26784 

1116 

13.8384 z^Area 


43 5 - 0793 — how Content 
Note, 
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Sect. I. To find the foiid Content ef the Cone , & c. 4 69 

Note, That a Prifm is meafured alfo by multiplying the Area of 
the Bafe (which is either a Triangle or a Polygon) by the 
Length of the Prifm. This or the laft Figure are three times a 
Pyramid of the fame Bafe and Altitude. 

Prop. 3. To find the foiid Content of the Cone: And idly, of a Pyramid. 

Defin. This Figure hath a Circle for its Bafe* and is defined Prop. 7 
Sett. 4. of Chap. 1 . of this Appendix. 

Rule. Multiply the Area of the Bafe by one third of the perpendi- 
cular Altitude of the Cone, and that Redangle is the Anfwer. 

But Note, That to find the Height (it being a foiid Body) 
muft be done by this Rule, as Euclid 47. 1. 

From the Square of the flant Height {ml Fig. 19.) dedud the 
Square of the Semidiameter of the Bafe as {ma), and the 
Square Root of the Remainer is the perpendicular Altitude (x l). 

Example. The Diameter mdis — 6, the flant Height ml— 5 ; and 
confequently the true Altitude («/) = 4: for 5 fquared left 1 = 
ma fquared, = 16= the Square of al, 
that is, 5 fquared left 3 fquared, is = 1 6 ; 28*274 

whofe Root is 4 = a l. So that as i.3ri 

1. .7854 :: 36. 28.274 = the Area of — ■ 

the Bafe: "Which multiplied by 1 third " 84822 

of4= J.$r, the Produd is = 37.69867-1. — 

To meafure the Pyramid , you muft alfo mul- 94246 

tiply the Area of the Bafe by a Third 28274 

of the perpendicular Altitude : for as a — — 

Cone is 1 Third of a Cylinder of the fame 37.6986ri —Anf. 

Bafe and Altitude, fo is a Pyramid 1 

Third of a Prifm or Parallelopiped. ’Tis defined Prop. 6 . Sett. 4. 
Chap. 1. of this Appendix. 

Prop. 4 To find the foiid Content of a Sphere. 

Defin. This is a foiid Body, every way perfedly round, fo that all 
Lines drawn from the Convex Area to the Center are equal. It 
is 2 Thirds of a Cylinder of the fame Diameter of the Bafe and 
Altitude with the Diameter of the Sphere, or of a Cylinder cir- 
cumfcribed. 

Rule. Find the Area of a great Circle, as Prop. 5. of Sett. 4. Chap. 1. . 
which multiply by the Diameter > and 2 Thirds of the Redangle 
is the foiid Content required. 

Example. The Diameter of a Sphere being 12, the Area Ofa great 
Circle (as Fig. 6 . Plate C.) is = 113.0976 } which multiplied by 

the 
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470 To tneafure the Tetrahedon, &c. Chap. JL 

the Diameter (or Length of a Cylinder) 12., the Redangle is = 
1357. 17 1 , the Solidity of the Cylinder ; 2 Thirds of which is 
the foiid Content of the Sphere = 904.7808. 

Sec.t. II. To find the Solidity of the five Platonic, or Regular Bodies, 
viz. the Tetrahedron , Hexahedron , , OStabedron Dodecahedron , and 
Icofihedron. 

Prop. 1. To tneafure the Tetrahedron. 

Defin. This is a foiid Body bounded with -4 equal equilateral Tri- 
angles *, and being measured as a Pyramid, it needs no other 
Rule than as under Prop. 3. of Sell, it Chap. 2. See Fig. 20. Plate C. 

Prop. 2. To find the Solidity of the Hexahedron or Cube. 

Defin. This Solid is bounded with 6 equal Geometrical Squares. 

Rule. Multiply a Side in itfelf, and that Redangle by the Side gives 
the Anfwer. See Fig. 21. Plate C. 

Prop. 3. To find the foiid Content of the Oftabedron. 

Defin. This Figure is bounded with 8 equal equilateral Triangles, 
which are the Bafes of as many Pyramids, which meet in the Cen- 
ter-of a Sphere, (out of which .this Body is. cut) fo that it being 
8 Pyramids. (See Fig. 22. Plate C.) 

Rule. -Firft find the Area of one of the Triangles, then take with 
Callipers, &c. the Diftance between the Center of that Triangle 
and thatof theoppofite,; by one fixth part of which multiply the 
Area of any one Triangle ; and that Produd multiply’d by 8, 
this laft Redangle gives the Solidity required. 

Prop. 4. To find the foiid Content of the Dodecahedron. 

Defin. This is a Solid bounded by 1 2 equal Pentagons, which are 
the Bafes of fo many Pyramids that meet in the Center of this Solid, 
or of a Sphere out of which this Body is cut. See Fig. 23. Plate C. 

Rule. Therefore take with a Pair of Callipers the Diftance from the 
Center of onePentagon to that of its oppofite, and by one fixth of 
that multiplying the Area of any of the Pentagons ; 12 times that 
Redangle gives the Solidity. Or twice the Diftance of the oppofite 
Pentagons multiplied by the Area of 1 Pentagon , gives the Anfwer. 

Prop. 5. To find the Solidity of the Icofihedron. 

Defin. This is the laft of the 5 Platonic or Regular Bodies : it is 
bounded with 20 equal equilateral Triangles, which are Bafes to 
fo many Pyramids, whofe fmall Ends terminate in a Point in the 
Center of a Sphere which circumfcribeth this Solid and out of 
.which it is cut. (See Fig. 24. Plate C.) 

Rule. 
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S e c t. in: Solid Content of a ‘Parabolic Conoid, &c. .47 r 

Rule. Multiply the Area of one Triangle by 1 fixth of the Diftance 
of the Centers of 2 oppofite T riangles ( taken with Callipers ) and 
that Redangle multiplied by 20 (the Number of Pyramids in the 
Body) gives the Solidity fought. 

I have not thought it necefiary to give Examples to thefe 5 Rules 
becaufe there is not much more therein befides the repeated Men- 
furation of a Pyramid, which is taught above. But I have chiefly 
inferted them for the fake of the Definitions, which I do not re- 
member to be in any Trad of Meafuring, no more than many other 
things contained .in other Pxopofitions of this Appendix.. 

Sect. III. To -find the folid Content of the Parabolic Conoid, the 
Parabolic Spindle , the Cyl indroid, the. Spbereoid, and the Hyper • 
bolic Conoid. 

Prop. 1. To find the folid Content of the Parabolic Conoid. 

Defin. This Solid is generated by the Rotation of a Semi-Parabola, 
as (pss Fig. 8. Plate C.) round its Axis’ s s\ and is = half 
of the circumfcribing Cylinder pqsxasp (or 1 and half of the 
Cone infcribed). Therefore 

Rule. Multiply the Area of the Bafe by the Axis orgreateftAbfcifs, 
and half the Redangle is the Anfwer. 

Example. The Diameters of the Figure (as ap) — 14.32, the Area 
of the Bafe will be found 161.056 ; which multiplied by the Ab- 
fcifs (jj) = 14.32, the Redangle is= 2306.32192 ; the half of 
which is= n 53.16096 the Anfwer. 

Prop. 2. To find the Solidity of the Parabolic Spindle. 

Defin. This Figure is generated by the Rotation of the Semi-parabola 
round its Ordinat, and is A of the circumfcribing Cylinder. 
Therefore 

Rule. Multiply the Content found as a Cylinder by 8, and divide 
■ by 15, the Quote is the Anfwer, which needs no Example. 
Prop. 3. To find the folid Content of the Cylindroid. 

Defin. This Figure only differs from that under Prop. 1. Seft. 1. of 
Chap. 2. inafmuch as that hath a -Circle, this hath an Ellipfls for 
its Bafe : fo that to meafure it, 

Rule. Multiply the Bafe found as per Prop. 3 Sett. 2. Chap. .1. by 
the Length, and that Produd is the Anfwer. 

Example. Admit the Latus tranfverfum (as It, Fig. 7. Plate C.) by 
cd — the Diameter Conjugate, (;. e. fuppofe It— 15.34, and 

cd— 
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^ j Solid Content of the Cyltitdfoidy & c. C h a p. II, 

cd = 12.28) the Area is ~i 47 - 95 > which mulciply’d by the 
Length = i.8ri, the Anfwer is = 279.45. 

■Prop. 4. To find the /olid Content of the Spbereoid. 

Befin. This Figure is generated by the Rotation of the Semi-Ellipfis 
round its Axis, or Lotus tranfverfum \ and ’tis by fome called the 
Problate Sphereoid, to diftinguifh it from that which is generated 
by the Rotation of a Semi-Ellipfis, which turns round its Dia- 
meter Conjugate, and is called and Oblate Sphereoid, ( of which 
Figure, ’tisafferted by the moft Learned, our Earth is, the Dia- 
meter at the Equator being greater than between the Poles.) 
This Problate Sphereoid is 2 Thirds of a Cylinder, whofe Bafe’s 
Diameter is = the greateft Diameter of the Sphereoid, and its 
Altitude = the Latin tranfverfum of the Ellipfis. 

Rule. Multiply the Area of a Circle, whofe Bafe is the Conjugate 
Diameter, for here the greateft Diameter of the Sphereoid) by 
the Length, and 2 Thirds of the Product is the Content of the 
Sphereoid. 

-Example. The' Diameter in the Middle = 14.32, as c d Fig. 7. the 
: Area of that Circle 161.056, which multiply’d in the Length 
//= 14, gives 200.48 j 2 Thirds of which = 1 33.65, the Anfwer. 
Prop. 5. To find the Solidity of the Hyperbolic Conoid. 

Befin. This Figure is generated by the Rotation of the Semi-Hyper- 
bola (zhri) Fig. 9. round the Abfcifla zi\ which formeth the 
' Hyperbolic Conoid brinzh. 

Rule. The Latus tranfverfum = i 0, multiply’d by 6 ; more the Axis 
or the Abfcifla i z multiply’d by 6 is = the Divifor. 

2 dly t Multiply b aisnzh — the Content of the Cylinder fwhofe 
Diameter is equal to thi whole Ordinat h », and its Length = 
the Abfcifla zi) in 3 times the Latus tranfverfum , more 2 times 
* the Abfcifla, and that Redangle is = a Dividend ; which di- 
vided, there arifeth the Quotient, which is the Solidity required. 
MxampJe. The whole Ordinat for Diameter) b * = 3.51, theAb- 
fdf&or Axis *z=6 *=2.43, and the Latus- tranfverfum 10 = 2.16. 
The Content of the Cylinder basnzb, is therefore = 23.513 f 

The Lotus tranfverfum mult, in 3 =6.48 7 « f 

The Axis or Abfcifla mult, in 2 =4.82 j — 

The Latus tranfverfum mult, in 6 = 1 2.96 I 265.6969= Prod. 

The Axis multiplied in 6 i s = 14.4 6 | 18916/9.69 = 

= Sum Divifor = 27.42 24649^*^ dnf. 
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Crap.. II. ThftjSolidity of the FrpJhims'ofekCmi, &c. .*73 

•_ , • •_ .i S../ 1 1 i. jL*. ;'.:i ■' •/ -o rh.v- ' ^ i 

Sect. IV. To find the Solidity of the Fruflums of a Cone, Sphere, 

« ' ' •' ’ ' and Sphereoid. 

Prop. 1 .To find thefolid Content af the Frujlum of a Cone or Pyramid . 
J)efin. This may be. done feveral Wrays : as to find the Contety of 
that partLof the Canz fdrrmad) pig.' 19.- Plate- C> \l 
Pule. 1. FindtheContertt.of the whole Cone (dlmd) then deduc- 
ing the Content of the tipper partfr/r) the reft is the Content 
• of theFruftum {drrmrL) ■■ . i : <■' 

All the difficulty fcdote than as Prop..%.Se£l. 1. of this Chap.) is to 
find the Height (a l) which is done by. this .Rule, That the ho- 
mogeneal- Sides ofirfinykr Triangles are . in propbrtion : fo that as 
tn.a.ml:\ whence a ^Perpendicular let fall to 4*. is the 
• ;t?rtie Atdcudeiof the Gone. ; .■ ..i : . 

Rulei. But mare gcheral for a, Cone, Pyramid , &c. without the upper 
r ■ part i Multiply the Areasof the greater and leffer Ends together, 

' extra# the Square .Root of the Prod u#-> then multiply the Sum 
s . of thefaid Rbot,' and a; Areas 6f the Ends by one third of the 
. . ' .... AWwde blf the. Fruftanb,' apdi the Product is the Content. 
'Example. In Fig. 19. Plate C.\the Area ofthe^greater Ba k(modxm) 
is = 36.72 ; of the leffer £nd fas rsrsr) = 15.5 •, the Produ# of 
which is = 569.16, whofe Square Root i$ 23.857; which added 
t; td-the 2-AheaV givefc.== 76.077s which-multjply’d by 1 third of 
'3 -.the; Altitude *te=zfP&r, tlfile Prbdu&is the folia Content of the 
iFmftum'=5d7wt79ri{- i '■ - v - \ /■ ' 

Prop. 3 . ; *SV find- ihtfedid)C*ntent of the FYiiftubi of Sphere or Clobe. 
~J}tfin.Hy aSegment iV rheant a part of the Sphere cut off perpendi- 
V’ ^colat bV a Plain : ■ii'bn'erb, Fig: 14. Plate C.. 

Rule. Find the Area of the Segment’s Bafe,. Which multiply by the 
?: lAkitade,' i-efetfvihg the Pbodti#. Then " ‘ 

T 6 half the Alritudeoffhe grdatefFruftum add 1, fixth of the Al- 
-l .tftuidb'of the iSflef ; ^nd-thultrply the Sum by the teferv’d Re#- 
; 3 angle, and divide thteiaft by the greater Fruftum’s Altitude, and 
ccthe Qodre is fhelefi£¥ Fldftum’s Solidity required. 

•Muample. Diamtt*»*of-the Ffbftum rd b e. Area = 179.46 

Its Alntude ; = hK'i . . .=5 
Aldt. of the greater Fruftum = no— 7 | Referv’d Re<ftan.”="8'q7.V 

Half that Altitude is =3.5 7 c _ i_* 1 

n j r Sixth of the Altit. of the lefler = .8 3 r 1 J u mu * 4 ~ 3 rl 


Ppp 


Produft = 3885.309 
1 Seventh 
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474 Tfte Frvfhms ef a SpfyrM*d,&c. Chap. II. 

i Seventh of which laft Product is = 555.044 = the Solidity of 
Fruftuttt required;' • <r . 1..' > , .2 

Note, That if you divide the Square of half the Diameter of the 
Frujlum’s Baft by the Altitude of either Frujlum ? the Quote it 
the other Frufttm’s Altitude v 

Prqp, 3. fTb find the folii Content ef the middle Fruflum of a Spbereoid. 
Dcfin. This is teprefented by raiier y Fig. 7. lie A Calk, 

Rule. The eafieft Rule, and What is neartheTruth, it; 4 hi>; -Mid* 
tiply the Difference of the.Bung and Head Diameters by .7, and 
add the Product to the Head Diameter 4 to that Sum- find the 
v Area of a Circle, and multiply it by the Length of the Caffe, 

. and that Produdt is the AnfWerj : / , ^ ; ~..j . 

Example. The .Bung Diameter Head 15 iri or i/. 

Length 00 = i2.: :The [Difference between; the' filing and Head 
= 5, which multiply’d by .7 is 3.5 ; which Jtilded *otM Head’15, 
gives 18.5 for £ mean DiaipeceV, WhofeAreaw "168.8034 
which multiplied by die Lengths iu, the Solidity «=£ 32*5.638 
=the Content etf the laid Fruftum (rsiioir). . ; ' > 

■Note y That if the Sphereoid be cue in the- middle of (Att^ibya. 
Plain (r a) that part {rtiuor^ ifc 5.NiachS;of a Cylinder, 1 whofe 
Bale is (roa) and. the Altitude ( 6 t.y . r * .pi 4 p~ ri 'i 


I believe I have, in the images precet^ingjo/ this Appendix* fbewn 
the heft Ways of.Meaforing afirca*® Variety of Bupfcflfcies and 
Solids than any Book wrote purely on th^t Subject een£ajm? tnd 
to clofe this Chapter of Solid MeaJfure, Ivmay farther ndd* Them 
.« no Body, tho’meyer fo irregular^ but wfcai; may baveies' Content 
difeovered by the help of Water For Example, ) wodld know 
.the.folid Inches in a faggot.- r . • 

Firft; f put Water int<* 36 Inch.; by toydad is 

a-Parallelopipedonv. ;md : ptHihg,,tho Depth, I find tfc;j<»UAch'& 
deep) onto which, I isyjnerfe J^e.Fagg^, fo-.as-w oOvei* k»etiijWa- 
ter; and taking the Depth again, I find k ^Inches deep*.. or 
3 more than before the Faggot wasjwar m: fo the faid 3ti> by* 20 
= 720 multiply’d in this 3, prodntwtjvaifipj the; Inches Folidcarfc* 
tauied in the Faggot. ■ j 


: o!>. 1 
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Brief *nd Ufeful Okfervations , &c.* 47 i 

Brief and Ufeful Ohjervations an the mofi ‘Proper 
Inflruments to be ufed in the Mcnfuration o] fe- 
deral things 9 &c. ' 

B Ricklayers Work it beftmeafured by the Foot and too Part*.* 
for the Divifor .being 272: and a quater, (which is the Feet in 
one Rod, or the Square of 16 Foot and half ) go reduce Feet 
into Rods* by which Denomination they value their Work: it 
is neceflhry that theSuperficies of the Walls being the Dividends, 
ftiould be Feet and Decimal PaTts r the Divi- 
for or. 1 Rod, Brick and. half thick is »- = 272.25 Feet 

Or without the. Rod, the fliorteft: Way it to mul- .<yir 2 

tiply any Number of Feet by the Value of 1 ■ ■■ i **' t « ■ * 

Foot at. the Rate agreed on per Rod, as at 5 * 445 © 

/, 5 : 10 :o, the Foot is in Value/. .020202, &V. - 

Here the Multiplier being .020202, fcfr. or X> 2 r 2 5499 rt 

. I only.nalultiply the Feet on the flat Wail by 2, 
and add every other Figure .of the : Product till there are but 2 
places left, which put down as in 
Example 2. What is the Value of 1361.25 Foot, Brick and half 
thick, at /. .0202020202, &c. or .02r2 /. per Foot, or /. 5 : 10 
per Rod. See the Operation." " \ * 

• ; - Fdot 1301.25 

Mult. —ozr ' 


As per Rule, add every other of = 27.2250 

Sum or Anfwer = 27.4999, &c. or/. 27.5 

t ‘ “ . • r * : 

Note, 'That all Walls mttft he reduced t@ Brick and half thick by 
Multipling the Superficial Feet by the- half Bricks which the Wall 
is thick, and Dividing by 3. 

Carpenters Work , The common two Footferves arwell as any other 
Inftrument to meafure Flooring, Partitioning, and Roofing; 
they being each valued By the Square pf t oo Foot : fo that Feet 
multiply’d by Feet, and 2 'Figure! cut off towards the right 
hand, give the Squares towards the left hand. 

Painters and Plaifterers giving in and valuing their Work by the 
Yard, I think the bell Inftrument for them to take theif Di- 
menfions with, to be a Yard divided into 100 equal Parts. 

Glafien 
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47 iS. * Brief and UfifUhOj^frVMonsi ^K 

dlatjiers Work and Glafs being valued by the Foot,; and Crown -dais 
being to be .done accurately,, ought to be meafured by the Foot, 
and Decimal, or rob -Parts of i Foot. •' - 

Joiners Work (as Wainfcoat, efpecially Oak) being valued by the 
Yard, ought to be meafured by the Foot divided into ioo Parts, 
("as being of confiderable Value) and the Sum of the Feet divi- 
ded by 9. ('the Square Feet in a Yard.) 
band. The’ beft Inftrument to meafure it with, is a 4 Pble Chain, 

. divided into 100 Parts or Links : for 40 fiogle Pole long and 
4 broad making 160 fquare Perches or 1 Acre ; if the Chain he 
. 4 Pole long, then 10 long and 1 broad make an Acre. So that 
whatever the Dimenfions be in fquare Chains and Links ("or hun- 
dred Parts) inftead of dividing them by 
r$o, if they were meafured by a one Pole Chaim. 1 

Chain, here you have nothing to do but <■ 40. 30 '•*- 

. to cut off 5 .places from any- Product to 30.40 

give the Azores. As fuppofe a Field be ,, .. . 

. 40 Chains and 30 Links long, and the 122.51200 Acres 
Breadth 30.40 Chains *, the Content, by 
dividing the Product by 10, ( or cutting off 1 place heQdes the 
- 4 which are. Dedmals) is 1*215 12 Acres. ‘ ; 


F I N I S. 
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